These are Hortonspheres. Their modern clean-cut appearance is symbolic 
of the type of storage they provide for highly volatile petroleum products 
... Storage that prevents filling and emptying evaporation losses, reduces 
the fire hazard and cuts down corrosion. They are one of several types of 
efficient Horton pressure tanks built for the petroleum industry by the . . . 


| PANY 
CHICAGO BRIDGE & IRON COM 
* NEW YORK SALT LAKE CITY SAN FRANCISCO SEATTLE TULSA 


Yarway Impulse 
Steam Trap with 
new stainless steel 
body. 


Yarway Impulse Steam Traps get equipment 
hot and into production faster. Extra profits! 

Then they keep it continuously at peak operat- 
ing temperatures for maximum production. 
More extra profits! 

What's the reason for hotter, sooner? Just this. 
When steam is turned on, Yarways open wide, 
discharging the air and condensate m a hurry 
—closing only when steam arrives. Then, when 
Operating temperature has been quickly 
reached, the little valve (only moving part) 
literally floats on the load discharging heat- 
retarding condensate as soon as it forms 
instead of waiting tor quantites to accumu- 
late. Thus equipment is held at peak operat- 
ing efhciency. 

Other economical features of Yarway traps— 
minimum maintenance, easy installation, low 
initial cost 

More than 600,000 Yarways have already 
been installed. Sold by distributors through- 
out the world 

a Yarway today... standardize on 
Yarways tomorrow 


YARNALL-WARING COMPANY 
128 MERMAID AVENUE, PHILA. 18, PA. 


Nest of Yorwoy traps instolled with Yorwoy 
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Standardization of the fluids used in 
portant now that these products are to be marketed in most service stations 
and manufactured by most refners. 
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Gasoline dine Plant Supp Supplies Naphtha for Catalytic Reforming Unit 97 


The use of “refinery type” steel structures in gasoline plants i increasing 
Among adventages claimed for the more compact arrangement are savings 
in piping requirements, and solution of pump suction difficulties. 

Leona 


Dorsey 
Shell-Texaco Increase Capacity of TXL Plant..............101 
Special designe were worked out md the process cooling equipment of this 
plant loceted in @ semi-arid regio 
Propylene, a Valuable Feed Stock for Alkylation. . eee 
The original refinery butylene alkylation process has been to include pr opy- 
lene alkylation, Data herein shows the operation on isobutane and propy- 
lene feed stock, giving major operating variables on product quality, alky- 
late yield, and acid ee 

far Barch, Jr., and G, BR. Jones 
Katy-3 Designed for High Propane Recovery . . .109 
Humbdie’s 600 million cubic feet per day feed capacity plant “has ” been 
expanded to provide for higher retention of propane 
High Extraction Efficiency and earee Capacity Effected 
by Hawkins Plant Extension... . . ill 
Important factors considered in pi this oxy "included the epece 
aveilable at the plant site, the martmum usc of ‘existing facilities, and the 
capital investment 


Advance Makes Rigging Job Run Smoothly... ....115 
Special vessel openings and lifting beam afford a secure, simple means for 
attaching tower lifting blocks and cables 
Rich Oil Deethanization Used as Process Seems in 
Factors that were in setting the designed ond process aoheme 
of a new gasoline plant are prescuted in some detail. 

G. Crawford, J. C. Hannah, and A, M. Whistler 


Humble’s Opel Gasoline Plant on Stream... . . ..121 
Details af some of the process equipment used in @ major gasoline pleat. 
Magnolia Controls Residue Gas Btu. in New Plant... .... .. 123 


Calorimetric control of the absorber tail gas sets the operation of the main 
absorbers in this new plant, and gas of guaranteed heat value is sold to a 
pipe line 

Charles W 


Frank 

Process Facilities Enlarged at Wasson 
New process equipment and plant utilities provide for the expansion of an 
existing plant to some 96 million cubic feet daily feed capacity. 
Catalytic Reforming at Muskegon 
Universal Oi Products Company's process ‘has "been ™ “full 
commercial operation since October, 1949. 
A new catalytic process for the reforming of naphthas in the presence ofa 
hydrogen gas recycle has been developed. Commercial opration on straight 
run stocks has been realized 

Viadimir Haensel 
The Manufacture of Aliphatic Petroleum Naphthas, Part UI. .137 
The refinery must survey not only the almost endless market possibilities 
for these products but also the practical problema of equipment require- 
meuts and probable product specifications for future operations, 

H. N. Frost 
Corrosion Problems in Gas Purification Units Employing 
The authors review the mechantam of thie corrosion and report on mate- 
rials and operating procedures that have successfully combated these cor- 
rogston ulties 

Riesenfeld and C. 

Installation Simplified by Stud Welding........ 151 
A technique to simplify the design of structures for supporting internal 
refractory vessel linings and to epeed the applications of such materials 
Work on Shell Haven Refinery in England... .. .152 
Refinery has crude thruput capacity ef 42.000 barrels per stream day and 
will add thermal oe and bitumen feedstock preparation unite. 

N, 
Automatic Fluid, Type A, for P. assenger Cars. ..153 

tie tr units 


HH. R. Wolf and J. McClond 
Pressure im Gas and Vapor Limes... .............. 


A review of the moat frequently encountered probleme ‘ws * preneure drop 
calculations and line sising for vapor and liquid streams in process plants 
Peal Buthod 


Refinery and Other Plant Construction................ 87 
Refinery Authors and Other 161 
The Man's Calendar........ .. 178 


Digest of United States stents Pertaining to Petroleum. 193 
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Meet Severe 


STEEL DIAPHRAGM CASES 
SIZED FOR 
AMPLE OPERATING POWER 
DIRECT ACTING 
DIAPHRAGM MOTOR 


INTEGRAL MOUNTING PADS 
FOR CONTROLLER, 
POSITIONER AND OR 
AIR-SET. 


CALIBRATED SPRINGS 
6 FOR RANGES 3-15 OR 6-30 PS! 


STUFFING BOX VALVE POSITION INDICATOR. 
WITH BOLTED GLAND 
CONSTRUCTION 
RING PACKING 
STAINLESS STEEL 
LUBRICANT RING 


PRESSURE LUBRICATOR 
WITH FORGED STEEL 
ISOLATING VALVE. 


STAINLESS STEEL 
PLUG STEM 


STAINLESS STEEL PLUG 
WITH DESIRABLE 
FLOW CHARACTERISTICS 
AND WIDE RANGEABILITY. 


STAINLESS STEEL 
GUIDE BUSHING 


HIGH PRESSURE 
FORGED STEEL BODY 
RATED TO 6000 LBS 
NON-SHOCK @ 100°F. 


SEAT RING GASKET 
PREVENTS LEAKAGE AND 
CUTTING OUT OF THREADS. 


NE 


STAINLESS STEEL SEAT RING 
WITH VENTURI TYPE 
THROAT 
SUPPORTED BY A SHOULDER 
IN THE BODY BELOW THE 
THREADS 


Sales Offices or Distributors in the Following Cities: P| 
New York + Syracuse + Chicago + Se. Louis « Philadelphia + Houston + Denver + Pittsburgh 
Cleveland + Cincinnati « Tulsa « Atlanta + Detroit + Los Angeles + San Francisco + Salt Lake City 

El Paso + Boise «+ ue * N.C. 
Mason -Neilan Regul Come ad., M land Toronto 
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PRESSURE 


Operating 


These tough, rugged control valves are es- 
pecially designed for high pressure reducing 
or back pressure service. Built to exacting 
standards of quality materials, they assure de- 
pendable performance under the most severe 
operating conditions. They can be used in 


Conditions 


steam, water, oil, gas or chemical service. 
These control valves may be operated by 
any suitable controller. Mounting pads are 
provided on spring barrel for instrument, po- 
sitioner and/or air set. Investigate these 
Masoneilan high pressure Control Valves. 


SPECIFICATIONS 


BODY 


Material — Angie Types — forged steel; Globe Types — cost 
steel. 

Ratings — Angle Types: 
6000 psi ot 100°F.; 2500 psi ot 750°F.; 3000 psi at 100°F.; 
1500 psi ot 750°F. 
Globe Types: 3000 psi at 100°F.; 1000 psi at 750°F. 

Sizes — 1", 14" and 2"; Screwed connections. 


TRIM 
Material — Stainless steel plug, seat ring, plug stem, guide 
bushing and lubricant ring. 
Also available: 500 Brinell hardness AISI Type 440-C steel plug 
ond seat ring; or stellite faced plug and seat ring. 
Orifice Sizes — For 1" Valves — 4%", %", a", 
For 114” and 2” Valves — 4”, %”, 2", %”, 1” 


DIAPHRAGM MOTOR 
Action — Direct action (air-to-close) is standard. Reverse action 
(cir-to-open) avcilable. 
Materials — Diaphragm cases — steel. 
Diaphrogm — neoprene or rubber. 
LUBRICATOR 
4" pressure lubricator with forged steel isolating valve. 


AIR-FIN BONNET 
Available — not standord. 


SPRING RANGES 


3-15 psi standord. 
6-30 psi available. 


No. 717V 
with No. 2707 
Pressure Controller 


BOSTo 


No. 137-5 
Control Valve 


Ne. 137-5 
with Series 7400 
Positioner 


REGULATOR COMPANY 


N 24, MASSACHUSETTS, U.S-A- 
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Which should you pick for a 
better LIFE/COST ratio for your tubes? 


he best combma- 
ON 18-8 STEEL TUBES Shows 
tion of creep strength, oil corrosion and oxidation 


resistance up to 1500 


TIMKEN SICROMO OM STEEL TUBES Thr: steel 


possesses the maximum corrosion resistance of any of 
the steels below the stainless group 


TIMKEN SICROMO 7 STEEL TUBES for applications 
requiring better corrosion resistance than can be 


obtained with 9% Chromium type steels 


TUAKEN SICROMO 5 STEEL TUBES oxidation 
resistance to 1300°R. Good creep strength and cor- 


rovion resistance to 1300°8 


TIMKEN 4-6% CR MO STEEL TUBES for sererce 


te 1200°F. Superior corrosion resistance Less oxida- 


tion resistance than Sicrome ; 


TIMKEN SICROMO 3 STEEL TUBES for serene oP 


to 1200°F. Have excellent oxidation resistance and 


good corrosion resistance 


OOOUUd 


’ | ‘O help high temperature tube users get the best balance 


between cost and service life, The Timken* Roller 


Bearing Company has developed many special steels 
designed to meet specific problems of heat, corrosion. 
pressure or oxidation 


: Chances are that several of the 12 steels shown above 
will give you better service than the tubes vou are now 
} using. But only one will give you the best answer in terms 


of lowest service cost per dollar invested! 


Choosing the one correct tube for your application is a 
| job for a specialist. That's why the Timken ( ompany offers 


not only the steels, but also experienced assistance in 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


TIMKEN 244% CR-1.0% MO STEEL TUBES For 


service up to 1130°F. Has greater resistance to creep 
than 2% Cr. 4% Mo. Steel. 


For service up 
EN SICROMO 2 STEEL TUBES 
to 1200°F., where better scale resistance #5 required 


than can be obtained with 2% Cr. %% Mo. Steel. 


up to 1130°R, Intermediate corrosion resistance 
plus good creep strength, fair oxidation resistance. 


s p te 
MKEN DM STEEL TUBES For ervice 
~ S0°F. This steel offers outstanding creep strength. 


a TIMKEN 2% CR-'4% MO STEEL TUBES for sertne 


TIMKEN CARBON-MO STEEL TUBES for fempera- 
ture up to 1000°R, Improved creep strength makes 
it safer than carbon steel. 


TIMKEN CARBON STEEL TUBES Generally /or 


service not exceeding 900°R,, where corroston and 
oxidation resistance are nol vaportant 


selecting the right analysis for every specific purpose. 20 
years of experience and research have made metallurgists 


of The Timken Roller Bearing Company the recognized 


authorities on high temperature tubing applications. Call 
in our Technical Staff today. 


Whatever analysis is selected, you're sure of uniform, high 
quality from tube to tube, because the Timken Company 


rigidly controls quality through every step in production. 


For further information, ask for your copy of “Facilities 
and Products”. Write The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6. Ohio. ( able 
address: “TIMROSCO”. 


E 


and Seamless Tubes 


Specialiate in alloy stee vding hot rolled and cold finished alloy ‘ 
ster! bers a complete range af stainless, graphitic avd standard too 


alloy and stainless seamless stee! tubing 
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“Here’s a Forged Steel Trap 
... for only $14.00 list" 


SMALL PRICE 
BIG 


OW, for many applications, refineries 
and natural gasoline plants can have 
the additional safety of a forged steel steam 
trap for only a few dollars more than a cast 
iron trap of comparable size. The Armstrong 
No. 3211 trap illustrated will withstand fire 
or explosion without danger of fracture. It 
is the baby of the Armstrong forged steel 
line, a low priced trap for working pressures 
up to 250 psi; design pressure, 450 psi. Ca- 
acity range 750 to 1000 Ibs/hr continuous. 
or pipe connections. Diameter 41/4"; 
height 7”; weight 8 Ibs. This trap is a natural 
for refinery and natural gasoline plant serv- 
ice. 
For higher pressures and —_ capacities 
Armstrong builds a complete li 


ine of heavy 
forged steel trap. duty forged steel traps. Ask your nearby 
Forged cap and body, Armstrong representative to quote on the 
= traps you need now. 

ARMSTRONG MACHINE WORKS 
This trap will take 852 Maple St., Three Rivers, Mich. 

high temperature and ¥ 


+) 
Wks 


~~ 


shock without danger 
of frecture. 

SEND FOR your ¢ of the 

Armstrong Steam Trap giv: 

/ - complete data and prices on 

all Armstrong steam traps, both 

forged and cast bodies for ali 

ures, all applications. This 


with selection installauon 


steam traps. 


STEAM TRAPS 
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No need to waste time hunting. Beth- 


lehem Supply Company's stores — almost 
‘a forty of them—carry O. I. C. valves in 
the various sizes and types you need. 
One telephone call will enable us to 


take care of your complete requirements. 


THE NEW O. I. C. LINE of forged-stee! valves 
is built for 600 lb at 900 F in screw-end types, 
and for 600 lb at 750 F in flanged-end types. 
Sizes: with union bonnets, 14 in. to % in.; with 
bolted bonnets, up to 2 in. 

These gate, globe, angle, and swing check 
valves are sturdily built, compact, easily oper- 
ated and maintained. Every part is carefully 
designed and accurately machined. Ample wall 
thicknesses are maintained throughout. Each 
valve is individually factory-tested and carries 
a standard identification plate. 


SWING CHECKS—Body designed 
for unobstructed flow; no tap 
openings through the body wall; all 
internal parts removable through cap 
opening. 

Special Features—straight-through 
ports; end-type seated seat rings; full- 
threaded bolt studs. 


BETHLEHEM SUPPLY COMPANY 
General Offices: 21 E. Second Street, Tulsa, Okla. 


| 
oy 
| 0.1.¢. VALVES Y | 
yAILABLE E 
ARE A ¥ sTOR 
cHEM suPPLY 
= 
EM Supp: Subsidiary of Bethiehem Stee! Corporation 
‘ HEADQUARTERS for REFINERY SUPPLIES 


With condenser tubes handling unchlorinated water, slime- 
forming bacteria never have to worry about a housing shortage. 
Instead, these bacteria move in, form their colonies, and the condenser 
tubes become apartments for slime. When this happens, the terminal 


log mean temperature difference rises, excess steam costs go up, and 
outage increases along with the labor bill for costly plug cleaning. 


Chlorination, engineered by W&T and backed by 35 years’ 
experience, has proven itself the effective answer to slime in condenser 
and heat exchanging equipment. It is effective because the Wallace & 
Tiernan De-Sliming Process attacks the cause of slime, bacteria, and 
“evicts” these unwanted “tenants” from their home in your equipment. 


Regardless of whether yours is an open or closed cooling system 
or whether you use shell and tube, trombone, or open box condensers, 
Wallace & Tiernan engineering plus time-tested W&T Chlorinators 
can put all the money-saving advantages of slime control by chlorina- 
tion to work on your condensers or heat exchange equipment. 


Write today for complete information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey * Represented in Principal Cities 


CD-3 
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New Immersion Electrode 
Assembly uses "0 sampling 


New Flow Elec- 
trode Asem ly for sam- 
pling line measurements. 


Two families of controllers 
for pH applications. 


** Controllability Analysis” 
form for engineering date 


ph QONTROL 


W brand-new developments in pH equipment plus 


26 years experience 
has new answers 
pH problems. 

“Controllability 
points 
problem. 


Analysis 


, = developments in equipment cover 
trodes which sense hanges 
semblies which hold the electrodes. 


or as 


rely 


new e'ec tr odes 


waterproof 


locations 


Ove 


to operate in tank 
submerged if necessary 
which formerly required 


it eliminates 


of sampling line, pump 2” 
tant plastic. 


light corrosion re 


7 other new ee 


ience and stab ty where 


olastic, it 


Made 
oughly 
course 


Pyrex brand glass 


F tom 


are now 
M ana 


Speedomax continuou 


+t record 


max the 


available with either electrical or a'r 


systems 


appl 


~ontro 
Contr st 


then tell how Cio ely pH 


>r proposed plant layou 
ill not be obligated 
& Northrug Co., 4923 Stenton A venue 


sblem! You 


oH pr 
Leea 
phia 44, Pennsylvania 


wesTRUMENTS weTers 


S & NOR 


to several 
Furthermore, 


construction 
it makes them idea! for humid or wet 
since they are fully immune to electrical leak- 


age as well as fo penetration by process 


of the new assemblies 
reactors 
it also operates 


-trode assembly 


ynt 


the familar 
newer 


balance 


ation engineer 
Analysis 

can be held w 
+ Let's get togetner 


important types 
unique 
service quickly anc 


is featured 


liquids. 


etc.: it can even 


flow-type 
both the ‘astallation and the mea 


accessories ‘ 


feature 


in pH nstrumentation L&N now 
of industrial 
time-saving 
accurately 
to the control system which will solve the specific 


both the elec- 
n the oH, and the housings 


in the 


is an immersion type unit 
be totally 
in many places 


ntenance 
made of 


conven- 


» flow-type unit must be used. 
mall, easy to insta! and thor- 


Jependable. Where slastic might not sult, we of 
sntinue to supply assemblies of cast iron and/or 


ng and controlling instruments 


sccurate and 
equally 


nstrument 


but 


ng simply fil 


orm 


avTomaric HEAT TREATING 


THRUP CO. 


reliable 
Jependable 

Both are 
actuated control 


n one of our 
Our engineers can 
th either present 
on that 
simply write to 
Philadel- 


ini. Ad N 96(7) 
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QUIPMENT 
the “DAH 


Eliminates Packing Box 


and its préptems. 


adjustment, lubrication @f replocoments, 


N 
\F 


The wale can be panitioned to on 
evevracy of 0.001" op to the working 
prewure for which the Valve Body 
roted. 

2. Eliminates conventional pricking be: 


Ne tuke-vp or adjustment is 


nece mary. 

Seals by of pry 
Negtigibtt stem friction at ai y pressure. 
Completely: resistant to cher ical attock 


7. Can be wad for any temperate 


which the vob-e ia designe! 
Avatlable for omy Valve, 
Including these now service. 


Tho “Dohl-Seal* provides a {tictio sles, leak-proof Valve ston 


regardless of the stole pressure in the systern. 


COMPANY 
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. in Canada! Railway & Power Engineering Corporation, 


@ Instant Stick-Proof operation. 

@ Quarter-turn fully opens or closes. 

© Positive seal without lubrication. 

@ Seating surfaces always protected 
in both open and closed posi- 
tions. Corrosion practically elim- 
inated. 

@ Unobstructed straight-line fluid 

low. 

@ All operating parts protected 
from damaging effects of service 
conditions and weather. 


Send for your copy 
Reference Book No. 39-3. 
No obligation 


For 16 years, they have been first choice for 
difficult services where extremes of temperature 
or pressure or corrosive line fluids cause ordi- 
nary valves to “stick” or “seize.” Due to their 
exclusive “Lever-Seald"” construction, they render 
instant, Stick-Proof service. They operate fast, 
too . . . full open or close in a quarter-turn . . . 
16 co 28 times faster than screw-stem-type valves. 
And because all operating parts are protected 
from the damaging effects of line fluids, service 
conditions and weather, long life, low mainte- 
nance and trouble-free service are assured. 


HOMESTEAD LEVER-SEALD VALVES are 
made in metals and alloys to meet service require- 
ments; sizes 11%” to 12”; for pressures from 
vacuum to 1500 pounds. 


HOMESTEAD VALVE MANUFACTURING CO. 


Serving Since 1892 


P. O. BOX 16, CORAOPOLIS, PENNA. 
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HEAT EXCHANGERS FOR HIGHER PRESSURES. > 
A. O. Smith solid-backing ring construction makes 
the split-ring floating head safe for higher pres- 
sures. Four exchangers, like the one shown here 
at the right, were built for one company and 
tested at 1875 Ib. for a working pressure of 1250 Ib. 


SHIPPING LIMITATIONS, 
PLANT LOCATIONS, OR 
BUILDING CLEARANCES 
ARE NO BARRIERS. A. O. 
Smith can provide field- 
assembled vessels built and 
erected to shop-quality speci- 
fications. Shown at the left 
are part of the segmental cones 
and heads for six coke drums, 
to be field assembled. Each 
vessel will weigh approxi- 
mately 220,000 Ib. when 
completed. 


MULTI-LAYER VESSEL CONSTRUCTION FOR HIGHER PRESSURES. 
This 24 ft. long by 4 ft. diameter Multi-Layer lined A. O. Smith Autoclave 
was given a running-in test in excess of the working pressure of 2,000 psi. 


A.O. Smith Corporation, Dept. PR-450 
pail wi. i 


Send the latest A.O. Smith Vessel Bulletins: 
V.46: Alloy, Alloy-lined, Clod, and Gloss-lined Vessels 
V-44; Field Assembly of Pressure Vessels 
V-62: Multi-Loyer Manufacture and Assembly 
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What's the trend wider use of 


in refinery | explosion-proof 
electrification? 


SAFE-AIR INTAKE 
FOR VENTILATION 


GENERAL PURPOSE STANDARD LOW- 
LIMITAMP HIGH-VOLTAGE — VOLTAGE MOTOR- 
CONTROL CENTER 


WHEN YOU COME TO GENERAL ELECTRIC you get far 
more than the finest in electrical equip t. A General 
Electric applicati i famili with refinery 


Here’s what you need 
in'motors and control ary 


lizati quip inte one modern, efficient system. 


| cat 
LOAD-CENTER 
UNIT SUBSTATION 
face 
Us 
REFINERY TYPE LIMITAMP 
HIGH-VOLTAGE MOTOR CONTROL 
| | 
LOAD-CENTER A) 
n UNIT SUBSTATION 
aii 
SPECIAL ROOM WITH POSITIVE PRESSURE 
‘ 

CORROSION-RESISTING 

LOW-VOLTAGE CONTROL 

control for refinery service utilizes explosion- 

proof motors for placement right inside hazardous 

Division 1 areas close to the machines to be 
eperated. Similarly, control designed specifically tor 

service in hazardous or in semi-hazardous Division:2 

2300-VOLT EXPLOSION coat mey housed 

440-VOLT EXPLOSION-PROOF MOTORS PRoor ‘MOTORS one room 
12 Petroleum Refiner—l ol 29, No. 4 f 


—fto simplify plant layouts, accessibility for maintenance, economy of space; 
and driving machinery. And because it’s stand- 
special construction costs 
ot ! ard equipment, initial cost is lower. 
There are more ways than one, of course, to By minimizing explosion hazards, you pro- 


meet hazardous refinery conditions. But because  ™0te personnel safety and continuity of pro- 
duction. Moreover, you can take full advantage 


of the cost-saving benefits of the load-center 
system of power distribution. Full information 
on motors and control for hazardous areas is 
contained in Bulletin GEA-4131. We'll gladly 
Its advantages? Motors and control can be send you a copy. Apparatus Dept., General 
located solely with reference to convenience,  lectric Company, Schenectady 5, N.Y. 


it best combines simplicity, security, and sav- 
ings, today’s trend is toward greater use of 
explosion-proof, corrosion-resisting motors and 
group installation of control centers. 


Have you seen the “More Power to America” full-color sound 
: slidefilm “Modern Industrial Power Distribution’? Ask your 
| G-E representative to arrange a showing for your organization. 


broad range to select from, made especially for use in 


Te meet retinery conditions and code requirements for 
hazardous areas, General Electric builds the most ex- hazardous and corrosive atmospheres. Let an experienced 
tensive line of explosion-proof motors on the market, ‘4 4 

in the widest variety of types, sizes, and ratings, and GE ag help you eclect the right tion for 
for the greatest number of hazardous conditions. In high- your special needs. Take the first step now—just call 


and low-voltage control, too, you have an unusually him at your nearest G-E office. 


G+ Tri-Cled explosion-proof motors for G-E Limitamp high-voltage motor controls for G-E low-voltage control for hazardous 
Class | Group D hozerdous locations have semi-hozardous Class | Group D Division 2 Closs | Group D Division 1 areas—in these 
strong cast-iron frames and end shields. Non- oreas—factory-assembled, space-saving units convenient, racked-up standard assemblies of 
sparking Textolite cooling fans standord on —give odequote short-circuit protection with combination starters and breakers—save in- 
smaller sizes for greatest corrosion resistance. high-IC current-limiting fuses. stallation time, simplify maintenance. 


GENERAL ELECTRIC 
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DUTCH KEPORTS 


“Platformed gasoline has truly proved a boon to 
our sales department.” That's the report from Old 
Dutch Refining Company, Muskegon, Michigan, 


where the first of the Platforming units has already 
proved its importance sales-wise 

“W here over-all gasoline inventories in this country 
are approaching an all time high, Old Dutch Refin- 
ing Company has had no problem in this respect; 


| | f | 
|) || | 
| 
| | | | 
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Blend your gasoline with Platformate, the product 
of the UOP Platforming process, and watch it pay off ... 


in terms of increased gallonage. 


Platformate is a blending component that boosts product quality 
even when your gasoline is made from the poorest stocks. 

Road octane of Platformate itself, when produced from the lowest 
octane naphthas (with 3 cc of lead) is rated nearly 100. 


Platformate is inherently stable and negligible in sulfur content. 
There is more energy per gallon. The odor is pleasant. 


Production is economical. 


Where increased gallonage depends on improved quality, 
depend on Platformate. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVENUE, CHICAGO 4, ILL., U.S.A. 
LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


thanks to Platformed gasoline and the superior gallonage. New markets have been opened for a 
performance and quality it offers. gasoline superior in anti-knock quality to the 
“Checking the sales figures of our branded outlets ordinarily accepted premium grade. New customers 
for a thirty-five day period this year against the same have been converted to regular customers... 
period in 1949, indicates a substantial increase in particularly the owners of new cars.” 


. 
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DAVISON FLUID 
SYNTHETIC CRACKING 
CATALYST... available 
in 3 grades— 

F-1, Fine Grind 

C-1, intermediate Grind 
Coarse Grind 


Davison offers you-- 


FACILITIES — Plonts lo 
cated in Baltimore and Cincin- 
nati assure fast service and two 
reliable sources. 


EXPERIENCE — Produc- 
ers of catalysts since the instal- 
lation of the first fluid catalyst 
cracking plant. 


SERV ICE — New and ex- 
panded facilities for catalyst 
testing and evaluation. 


4 WRITE FOR INFORMATION AND SPECIFICATIONS 
THE DAVISON CHEMICAL CORPORATION 


(hamithy LD BALTIMORE-3, MD. 


ALSO PRODUCERS OF SILICA GFL, SILICOFLUORIDES, CASTING COMPOUNDS, ALUM, INORGANIC ACIDS, FERTILIZER MATERIALS, ASPHALT COMPOUNDS 
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SERVING THE NATURAL GASOLINE 
AND CYCLING INDUSTRIES 


N. phase of the oil industry has under- 
gone such rapid growth as Natural Gasoline and 
Cycling. Constant improvements in methods 
and equipment have placed a great respon- 
sibility upon engineers, manufacturers . . . and 
distributors. 

Equipment and supplies must be available 


where and when needed. To that end, Con- 
tinental is applying its years of experience and 
know-how. The same dependable ‘'Green 


Triangle’ Service long known by men in drilling, 


the Way” for quolity and service. 


SERVING THE O1L AND GAS INDUSTRIES 
THE CONTINENTAL SUPPLY COMPANY, General Offices: DALLAS, TEXAS as 4 


THE CONTINENTAL SUPPLY COMPANY, LIMITED 
216 Lencester Building 


Colgery, Alberte 


Export Division: THE CONTINENTAL SUPPLY CO., INC. 
30 Recketolier Plese Mew York, 


PRODUCTION 
PIPE LINE | 
YOUNGSTOWN PIPE 
production and transportation is now available ] F. S. FLANGES a 
to the Processing industries. It's “Continental All oe 
UNIONS 
: Be 


Chemico Announces 
NEW HIGH TEMPERATURE CONCENTRATOR 
for spent sulfuric and phosphoric acids 


Ai 


WEAK ACID TANK 


THE NEW TYPE C High Tempera- 
ture Acid Concentrator is a major 
improvement on the well known 
Chemico Drum Type Concentrator. 
This new unit is specially designed 
for concentrating spent sulfuric acid 
from petroleum refining, alcohol 
synthesis and nitrating operations as 
well as phosphoric acid from triple 
superphosphate operations. 


The Type C unit employs the same 
principle as the Drum Types Hot 
combustion gas is released under the 
surface of the acid where it gives up 
most of its heat and emerges at a tem- 
perature slightly above that of the 
acid itself. The combustion of the 
fuel takes place in the dip pipe, which 
withstands a high temperature on the 


inside and the corrosive action of 
acid on the outside. 


But the new Type C Concentrator 
uses combustion gas at 2500F instead 
of 1100F. This high-temperature 
operation provides greatly improved 
heat efficiency. It also produces a 
much smaller volume of gas to be 
scrubbed at the concentrator exit. 
Here Chemico utilizes the recently 
developed and highly efficient P-A 
(Pease-Anthony) Venturi Scrubber 
which eliminates up to 99©% of acid 
mist. 


SEND FOR CHEMICO BULLETIN 
$-112, which fully describes this new 
Type C unit as well as the Type S 
Concentrator for acids containing 
soluble salts. 


ADVANTAGES OF 
THIS NEW CHEMICO UNIT 


1. Use of high nperature b 
ges assures high heat efficiency. 

2. Retains the best features of the Chem- 
ico Drum Type Concentrator. 

3. Low initio! investment. 

4. Low operating cost. 

5S. Low maintenance cost. 

6. Acid concentration through all ranges 
of strength up to 96%. 

7. High acid recovery. 

8. Built-in fume eliminator (P-A Venturi 
Scrubber) 

9. Specially adapted for use on acids 
containing salts as, for example, waste 
pickling solutions. 

10. No heat transfer surfaces to coke up. 
11. Fully guoranteed by Chemical Con- 
struction Corporation who have more 
than 35 years of experience in this field 
and a background of more than 200 

9 unit 2 


tions. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT 


EMPIRE STATE BLDG. 


OF AMERICAN CYANAMID COMPANY 


350 FIFTH AVENUE, NEW YORK 1,N.Y 


EL ROPEAN TECHNICAL REPRESENTATIVE 


CYANAMID PRODUCTS LTD... BRETTENHAM St 


CABLES 


CHEMICONST, SEW YORK 


LANCASTER PLACE, LONDON W.C. 2, ENGLAND 


Chemico Plants are 
Profitable Investments 


4 
TYPE C ; 
4 
AIR BLOWER : 
QEM/ 


ASHCROFT 


DURAGAUGE 


** Progressive 
Research 
has meant 
continuous 
leadership 

for over 


100 Years”’ 


A few Ashcroft ‘‘firsts’’ that have anticipated the needs of industry: 


1921—Ashcroft introduces the micrometer 
adjustable pointer. 


1924—The rotary movement is announced 
by Ashcroft. 


1929—The phenol condensate plastic case 


is an Ashcroft “first” this year. 


1932—Bourdon Tubes of stainless steels are 
announced by Ashcroft research engineers. 


1936—Stainless steel movements, for greater 


service life, join the long list of Ashcroft 
Gauge features. 


1939—“K”’ Monel Bourdon Tubes, for serv- 
ices that would corrode stainless steel, intro- 


duced by Ashcroft. 


1939—Laminated phenol dials make this 
year a big one in Ashcroft development. 


1947—Ashcroft research engineers announce 


the new, revolutionary Nylon Movement’. 
*P at. applied for. 


1850—A century of service to American Industry—1950 


Product of 
TRADE MARK MANNING, MAXWELL & MOORE, INC, 
STRATFORD, CONNECTICUT 


ol ASHCROF T Gauges 


Makers of ‘Ashcroft’ Gauges, ‘Hancock’ Valves, ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial and 
‘Microsen’ Electrical Instruments. Builders of ‘Shaw-Box’ Cranes, ‘Budgit’ and ‘Load Lifter’ Hoists and other lifting specialties. 
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The Ljungstrom operates on 
the continuous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heat accumulators. 
As the rotor revolves the heat 
is transferred from the waste 


gases to the incoming cold air. 


this preheater 

cutting fuel costs 
hundreds 

of plants 


The Ljungstrom air preheater has proved its value in industrial 
and utility plants throughout the country. That is why every year 
a constantly increasing percentage of the installed boiler capacity 
is equipped with Ljungstrom air preheaters. 


Your fuel costs will be lower too, when your boiler is equipped 
with the Ljungs-rom air preheater. The regenerative design of the 
Ljungstrom permits reliable operation at low exit gas tempera- 
tures. This assures the greatest possible heat recovery . . . reduces 
the amount of fuel required. 


If you are planning a new installation, or expanding your present 
one, our engineers will welcome the opportunity to show you how 
the Ljungstrom can raise the overall efficiency of your plant. 


THE AIR PREHEATER 


60 East 42nd Street, New York 17, N. Y. 


CORPORATION 
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When you're looking for 


LEAD LININGS 


to take the “bite” 
out of corrosive chemicals 


If your processing operations involve the handling of corro- 


sive chemicals... you'll want tank linings of lead. Why? 


Because lead is the able metal. It not only is able to resist 


corrosion. but is alse adaptable, workable, durable, and 


salvageable after many, many years of service. 
an at to the Leader in Lead 


National Lead sheet with this unique combination of 


..for everything from lead pipe...valves...sheet 
..and lead-lined or lead-covered equipment ...to 
a complete acid recovery plant 


abilities is available in these grades: chemical, “standard” 


for most uses; tellurium, for increased corrosion resistance 


and strength at high temperatures; antimonial, for strength, 


stiffness and hardness; tellurium-antimonial, for extra 
hardness where erosion or cutting is a problem; Nalco 
Metal, a new lead alloy developed to give longer, better 


service in handling chromic acid solutions. 
LEAD COMPANY 


Basic metal for all these grades is “St. Joe chemical lead,” — 


produced from Southeast Missouri ores. This lead is uni- New York 6; Atlanta; Baltimore 3; Buffalo 3 
versally recognized as best for handling chemicals. Chicago 8 ; Cincinnati 3; Cleveland 13; Phila 
. delphia 25; Pittsburgh 12; St. Louis 1; 
When you need lead linings, buy National Lead sheet. For, Boston 6 (National Lead Company of Mass.) ; 


Los Angeles 23 (Mo ” Kirk & S 
as the leader in lead, National gives you the benefit of metal 


resources, mechanical equipment, and production know- 


how second to none. Plants in all principal cities. 
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GRISCOM-RUSSELL 
PIONEERS IN | 

HEAT TRANSFER 
APPARATUS 


troleuwm Kefiner 


More tha 
| 


G-R Heat Exchangers 


this installation 


...- how many can you find ? 


The engineers of this natural gas plant indicated their 
conviction of the superiority of G-R Heat Transfer Ap- 
paratus in the most definite manner . . . by ordering 110 
G-R units for their heat transfer services. 


THE ROSTER OF G-R EQUIPMENT IN THE 
PLANT IS AS FOLLOWS: 


40 Shell-and-Tube units for coolers, condensers and 
oil-to-oil exchangers 
2 Steam-heated Reboilers 


61 Twin G-Fin Sections for gas coolers and product 
coolers 


5 Oil Chillers using propane as the chilling medium 
1 Fin-Fan Steam Condenser 
1 Type R Evaporator 


G-R TUBULAR EXCHANGER 
shell -and -tube unit with features for efficient per- 


Here, as in many other plants throughout the oil and gas 
industry, G-R Heat Transfer Apparatus has been selected 
because of the long G-R leadership in developing designs 
to meet the advancing needs of the industry, and the proven 
excellence of performance of G-R equipment. 


Whatever may be your heat transfer requirements, be sure 
to consult G-R . . . pioneers in heat transfer apparatus . . . 
for authoritative recommendations. 


THE GRISCOM-RUSSELL CO. 


285 MADISON AVE., NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
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@-R TWIN G-FIN SECTION 
The “universe!” standerd interchangeable heet transter unit with longi- 
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REBONER 

Widely used in process industries, and eveileble with either bere tubes YoR 
P, 

/ 

é The “peckage -type” eir-cooled exchanger developed jointly by The 
Griscom-Russell Co. and Fiver Corp. end widely adaptable wher- 


and stripper 
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woopD 
RIVER on the new fluid catalytic 


cracking unit now on stream, making high 
octane cat-cracked gasoline. Graver is proud of 
its part in the completion of this 7500-barrel- 
per-day unit, designed and licensed by Uni- 
versal Oil Products Company. 

Graver fabricated and erected the reactor and 
regenerator column and two large catalyst stor- 
age hoppers. The reactor is 13’ 6” inside diam- 
eter and the regenerator is 19% 8” inside diam- 
eter at the bottom. The entire unit stands about 
150 feet high. 

This work for WOOD RIVER again identi- 
fies Graver with new refining plants and 
prompts investigation by refiners who are plan- 
ning new catalytic cracking units. 


FABRICATED PLATE DIVISION 
GRAVER TANK & MFG. (0. NC. 


EAST CHICAGO, INDIANA 


CHICAGO + CATASAUQUA, PA. + HOUSTON + SAND SPRINGS, OKLA. | 


. 
by GRAVER | 
, 
catalyst storage hopper: 
auxiliary catalyst storage hoppe’ for 
new cat cracker of Wood River Oil & 
Refining Co., ine. Hartford, 
a 
g 
' 44 ~ 
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LIQUID DEHYDRATION UNIT 


Each tower is charged with 1590 Ibs. of ALCOA Activated 
Alumina. Approximately 240,000 gallons of liquid hydro- 
carbons are dried daily to a dew point of minus 40° F. 
Liquid enters the towers at 90° F. and 390 psig. Reactiva 
tion on an 8-hour cycle with liquid hydrocarbons heatgd 
to 60° 


/ 


‘ried to minus 40°F. 


ALCO/ Activated* Alumina 


\ 


rese drying units were designed for the Maysville, Oklahoma, 
unit of the Garvin County Plants, operated by Warren 
Petroleum Corporation for itself and four other owners. 
ALCOA Activated Alumina was selected as the desiccant to 
do the job because it dries both liquid and air quickly, effi- 
ciently and economically. 

ALCOA Activated Alumina is a commercially pure, highly 
inert adsorbent that has high resistance to crushing, shock and 
abrasion. It does not soften, swell or disintegrate even when 
immersed in water. It can be reactivated an almost unlimited 
number of times with no appreciable effect on efficiency. This, 
coupled with its relatively low initial cost, makes ALCOA 

{ctivated Alumina a most economical drying agent. 

Let us send you complete information on this reliable, 
versatile desiccant. Write to ALUMINUM Company OF AMERICA, 
Cuemicats Division, 617p Gulf Building, Pittsburgh 19, Pa. 


*Rea. 1. M., Aluminum Company of America 


Ohemical 


Approximately 100,000 cubic feet of air entering the towers 
at 80° F. and 50 psig, are dried to minus 40° F. dew point 
daily. Fach tower contains 5900 Ibs. of ALCOA Activated 
Alumina. Air, heated to 450° F., regenerates the alumina 
on a 16-hour cycle. 


ALCOA] ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS + TABULAR ALUMINAS + LOW SODA ALUMINA 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + Sodium 
ACID FLUORIDE + FLUOBORIC ACID - CRYOLITE GALLIUM 
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Because of their unique design, Chap- 
man Tilting Disc Check Valves close 
without slamming. There is no water 
hammer .. . 80 vibration of pipe lines 
or adjacent structure Nor any danger 
of opening up PPS joints or rupturing 
pipe lines. All mighty important rea- 
sons why maintenance costs are bound 
to go down when you standardize on 
this valve with the cushioned closing. 


Yet that's only part of the story- Chap- 
man Check Valves also reduce head 
losses 65% t© 85% over conventional 
type check valves. And, when installed 
on pump discharge lines, they not only 
make possible increa 

pacity but also effect substantial power 
savings. 

Why not send for bulletin with engi- 
neering data today’ 


THE CHAPMAN VALVE MANUFACTURING COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 


iluserating the 
with attows 

the disc. 

thar che disc seat lifts 
sear when 


| 4 \ CuTSs 
MAINTENANCE Wie) LOSSES 
REDUCE PIPE LINE 
Check Valves 
| 
Cross-section of the Chap 
opening, and drops into = 
tact when closing, with so 
siding of wearing of the 
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ONLY BROWN GIVES YOU 
THE PRESSURE GAUGE 


Tue Brown Pressure Gavuce has long been the standard of comparison 
for almost all of industry . . . because of its continuous, trouble-free perform- 
ance and its unmatched sensitivity. 


Its performance is the result of engineered design, rugged construction and 
simplicity of operation. The wide range of measuring elements is responsible 
for its sensitivity. There's a specific element for every pressure application 
... from microns to tons... from corrosive to non-corrosive. 


Your local Honeywell engineer is as near as your phone. Call him in for a 
discussion of your pressure problems . . . or write for a copy of Catalog 7000! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4498 Wayne Avenue, Philadelphia 44, Pa. 

Offices in 77 principal cities of the United States, Conode and throughout the world 


Advanced Instrumentation 


FOR THE PETROLEUM INDUSTRY 
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steam-jet 
refrigeration 
unit 


No similar unit as large as this 4000-ton giant had 
ever been operated before, but Lummus’ record of 
achievement and heat-transfer engineering experience 
won the contract 

The unit provides a dependable, low-cost supply of 
chilled water. Like all Lummus steam-jet refrigeration 
units, it has these operating advantages: 
@ no expensive refrigerant replacement 
@ no moving parts to replace 
low maintenance cost 
@ simple operation 
long service life 


THE 


Detroit + Ft. Worth + lis + Pittsburgh 
Rechester + St. Lewis San Francisco Wayne (Phila.) 
Athens + Buenes Aires + Honolulu + Londen + Manila 


Lummus steam-jet refrigeration units are used to chill 
water for air conditioning systems and for petroleum, 
chemical, and other industrial processes. These units 
operate with minimum quantities of steam and con- 
densing water, utilizing either exhaust or live steam 
and do not require specially treated make-up water. 

Whether your refrigerating requirement is in tens or 
thousands of tons, you can get a dependable, economi- 
cal steam-jet unit engineered for the job by Lummus. 
Many standardized units are available to meet a wide 
range of requirements. If your problem is a special 
one, Lummus engineers have the knowledge and ex- 
perience to help solve it. 


LUMMUS COMPANY 
Heat Exchanger Division 
259 West 14th Street, New York 11, N. Y. 


LUMMUS 


Atlanta + Beston + Chieage Cleveland 


Montreal + Parts Rome + San Juan, P. R. 
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Write for 
illustrated bulletin 


We shall be glad to send you a 
copy of a publication containing 
16 poges of design dota, 
illustrations, and diagrams of 
heot transfer equipment. Ask for 
Bulletin 


LOOK TO LUMMUS for Steam Surface Condensers ¢ Evaporators « Feed Water Heaters e Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors e Steam Jet Refrigeration e Barometric Condensers e Heat Exchangers e Process Condensers @ Reboilers 
Steam Generators (Indirect Fired) e Fuel Oil Heaters ¢ Lubricating Oil Coolers e Pipe Line Coolers e Jacket Water Coolers 
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Engineered for safe, simple, economical handling 
of butane, propane, ethane and other volatile 


hydrocarbons... 


CAN'T ESCAPE 
Leakage of pumped fluid to 
- atmosphere is impossible. 
The motor and close- 
coupled pump are totally 
enclosed in a sealed pressure vessel. There's 


no fire hazard or to property or 
personnel caused by leakage. 


ABLE TO CONTAIN HIGH PRESSURES 

BJ's pressuring system maintains a pre- 
determined pressure across the mechanical 
seal that separates the motor from the pump 
within the chamber. This pressure is constant, 
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«pies of suction and discharge pressures. 
NO “‘KEEPER'’ NEEDED 
No special attendant is needed 
to guard against leakage and 
consequently no costly main- 
tenance time is spent in 
repacking and adjusting. 
OPERATING SAVINGS 
While the first cost of the BJ] Stuffingboxless 
Pump is somewhat higher, big and continuing 
savings are offered in operation. There's no 
product loss through leakage, no downtime 
due to flood-out. 


THE RIGHT PUMP FOR YOUR JOB 
The BJ Stuffingboxless Pump is avail- 
able in a wide range of models and 
pressuring system combinations to meet 
individual requirements. Byron Jackson 
Co. engineers are ready to help you 
secure the BJ Stuffingboxless Pump best 
suited to your job. Write, wire or 
phone today. 


Byron Vackson Co. 


Since 1872 
P. 0. Box 2017 Terminal Annex, Los Angeles 54, Calif. 


OFFICES IN PRINCIPAL CITIES 


roa] THESE BJ STUFFINGBOXLESS PUMPS hondle ethane in 
a de-ethonizing operation. Pumping temperature is 80° F; 
suction pressure 490 psig; dischorge pressure 520 psig; 
capacity 100 gpm; speed 3550 rpm; total head 165’; and 
specific gravity 0.42. 
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Nordstroms in a products pipe line p ing statio 


TRAD 


MARK 


NOW AUTOMATICALLY LUBRICATED WITH 


Hypermatic lubricant makes tremendous improvement in Nordstrom valves. Being energizable it 
self-seals, self-feeds, keeping the valves in a LOOT lubricated condition, for prevention of leakage 


and msuring most positive operation \laintenance costs are cut to the minimum. 


| 
> por 


@ In handling petroleum products you first consider safety. That 
calls for ever-tight valves, free from freezing, free to turn easily, 


positively sealed around the ports regardless of line pressure. Note Put Nordstroms to ANY test 


how perfectly the Nordstrom design fits these. specifications. The 77 fustall ¢hem, for test, side by side 


tapered plug is pressure lubricated, held tight on its unexposed seat with any other type, check their 
by resilient means; the lubricated seat permits easy rotary turning 
of the plug, as contrasted to metal-to-metal unlubricated seats in nance costs. You will find them to be 


common types; “Sealdport” lubrication surrounds each port to pre- tops in performance — and by far the 
? most economical valves you have 


vent leakage; the plug can be hydraulically jacked when required. ever used. Successful operation of 
i ae! over 5,000,000 Nordstroms is proof 
For handling gasoline, distillates, butane, propane and other petro- of performance. 


leum products, Nordstroms have no equal. They keep upkeep down. 


Nordstrom Valve Division —-ROCKWELL MANUFACTURING COMPANY 
400 North Lexington Avenue * Pittsburgh 8, Pennsylvania 


Atlanta, Boston, Chicago, Columbus, Houston, Kansos City, Los Angeles, New York, Pittsburgh, San Francisco, Seattle, Tulse 
+-. and leading Supply Houses ¢ Export: Rockwell Manuf ing Co., | ional Division, 7701 Empire State Building, New York 1, N. Y. 


wi 
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is Nordstrom valves in o products pump station. Nordstroms on products line in pump house. Nordstroms on connections to gasoline storage tank ‘| 


STANDARD ALLOY BUBBLE CAPS, continued 


- stor | SERRATIONS 
Hole | Square Inc 
oo Hetant | Geum | Borcom Opes Top Round 
w ‘ 


Open End (Rolled & Welded) 


Inde “Open End 
Up 
»—Up 
md Ends Open Ends Body 2° Flare 1%" 
tos Ne 
sles for Rivets &” 


THE PRESSED STEEL COMPANY ~ 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 
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Sure Ways 
Save Money 
PROCESS FURNACES 


In process furnace operation, every dollar counts. 
That's why leading manufacturers of chemical and 
petroleum process furnaces save their customers 
money four ways by using B&W Insulating Fire- 
brick. These durable, lightweight brick . . . 


1 CUT INSTALLATION COSTS — B& W Insulating 
Firebrick are easy to install..-They can be cut, drilled 
or shaped on the job with ordinary woodworking 
tools. Their lightness makes them easy to handle. 


2 ELIMINATE EXPENSIVE ALLOYS — Because of 
their high insulating values, B& W Insulating Fire- 
brick can be supported with ordinary carbon steel 
hangers. Expensive, heat-resisting alloys are not 
necessary. 


3 REDUCE DOWN-TIME — These brick have low 
heat storage, cool off quickly. This makes possible 
quick access to the furnace for inspection. They 
heat up quickly to get back on the line, too, 


4 LAST FOR YEARS — In thousands of installa- 
tions, B& W Insulating Firebrick have proved their 
staying power. Process furnace operators know 
these brick offer long, maintenance-free service. 


You, too, can profit by this four-way economy of 
B&W Insulating Firebrick. Ask your B& W repre- 
sentative for all the facts on these cost-cutting re- 
fractories. He'll be glad to discuss your refractory 
problems with you. 


© Interior of The M. W. Kellogg Co. Feed Preheater Furnace 
lined with B&W K-26 IFB. 
@® Exterior view of Feed Preheater Furnace. 


BABCOCK 
& WILCOX 


co. 


B&W REFRACTORIES PRODUCTS —B&W 80 Firebrick - B&W Junior Firebrick - B&W 80 Gloss Tonk Blocks + B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemicol Recovery Units .. . Seamless & Welded Tubes . . . Pulverizers . . . Fuel Burning Equipment . . . Pressure Vessels . . . Alloy Castings 
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Piping for every refinery installation 
eee from one complete line... CRANE 


SEVERE SERVICE SUITS THESE CHECK VALVES 


Rugged, yet unusually compact, Crane 600-Pound Forged Steel 
Lift Checks are made specifically to withstand severe service on 
high pressure, high temperature steam and oil lines. Famous 
Crane Quality in design, materials and workmanship assures 
maximum strength and longer valve life. 


Crane forged carbon steel valve body—reinforced with heavy 
metal sections—provides a high margin of safety. Both the seat 
and disc are made of wear-resisting Exelloy. The high-lift disc 
operates in a specially designed cap that assures proper guiding, 
square seating, and eliminates destructive chattering. For further Horizontal Check—Bolted Cap. For 


information, see your new No. 49 Crane Catalog, p. 248-9. oil or oil vapor services up to 1000° 
F.; for steam up to 850° F. and for 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. ster, cir or gas. Sizes: 4 to 2 in. 


Branches and Wholesalers Serving All Industrial Areas Screwed, flanged or welding ends. 


® ONE ORDER TO CRANE COVERS ALL PIPING EQUIPMENT NEEDED 
FOR THESE GLAND OIL AND COOLING WATER LINES 


REGULATOR 
VALVES 


SCREWED 
FITTINGS 


© 
Th 
PFD og SS 
[D) FoR EVERY PIPING SYSTEM 
50 | 
" VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 
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High Octone 
Liquid Polymer 


Polymerization (Phosphoric Acid) 


Gas Fuel 


“‘a fast pay-off’’ 


Catalytic Polymerization (Phosphoric Acid) is probably the most economically 
attractive process in Petroleum Refining. It is a simple low-cost operation, and if 
properly designed, will remain on stream for extended periods. A Foster Wheeler 
designed polymerization unit recently completed 3 years of continuous operation 
before it was shut down for general inspection. 


Foster Wheeler will build within the next year 3 lerge polymerization units and 
the design and construction experience gained from these projects is available 
to other refiners, — anywhere in the world. 


FostER WHEELER CORPORATION. 
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“Out of the sands of Iran” 


. . rises one of the world’s largest 
Fluid Catalytic Cracking Units, 
designed and constructed by 
Foster Wheeler. 


Four other “Fluid” units (one 
larger than the Abadan unit in 
the above illustration) are in vari- 
ous stages of Foster Wheeler 
design and construction. 


_FosTEeR WHEELER CORPORATION 


The Complete Engineering ond Construction Service 
Anywhere in the World 
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Qeveral years ago, one of America’s largest pipeline companies in- 
stalled Marley Double-Flow cooling towers at each compressor station. 
Recently, an unprecedented demand for natural gas caused each station 
to be “beefed up” to carry the unexpected heavy load. 


A Marley Application Engineer was called in to give his recommenda- 
tions for enlarging the cooling towers to give the colder water needed to 
cool the heavily loaded gas coil circuit. 


After a complete survey of the water cooling needs, he found that colder 
water was needed to cool the additional load in the gas coils, but that 
the compressor engine jacket water cooling circuits and the compressor 
itself could operate with slightly warmer water. 


Instead of recommending an extension of each existing Double-Flow, 
he explained how the Marley Double-Flow cooled from “outside-in™ as 
well as from top to bottom. This results in near-wet bulb temperature 
water falling in the collecting basin near the louvered side walls. 


By installing longitudinal partitions in the cold water basin near the 
louvered walls, water 7 F to 9 F colder than that specified on the 
original cooling tower installation could be circulated over the gas 
coolers . . 


. and the customer's problem was solved without a capital 
expenditure. 
Yes, MARLEY LOST A SALE-—But the customer SAVED MONEY 
. . . PLENTY OF IT! 


This is but one of the many case histories on file proving that Marley 
“know-how” and Marley Double-Flow cooling towers will do any job 
better and at less cost. In this case, ONLY AMARLEY DOUBLE-FLOW 
could have solved the problem. And, ONLY MARLEY DOUBLE-FLOW 
will give Cross-Flow Water Cooling—an Open Distribution System — 
Mortise Lock Filling—Low Draft Loss—Marley Mechanical Equipment 
and other exclusive Marley features. Truly, TOMORROW'S COOLING 
TOWER IS HERE TODAY .. . at MARLEY! 


Get more for your money .. . Save time . . . Save trouble. Ask a Marley 
Application Engineer to work with you, from the “blue-print™ stage on. 
. He'll help you solve your problem without cost or obligation. 


Typical water temperatures in a Double-Flow tower 
just before water enters the cold water basin. Tem- 
perature of water in cold water basin is 86 F. 


The cross-flow of dry air entering the Double-Flow 
tower through the entire height of the louvered side 
wall cools water in this area to almost wet bulb tem- 
perature. Water in a cross-flow tower is cooled from 
outside-inside as well as from top to bottom. 


f—————- MAIL THIS COUPON TODAY 
The Marley Company, Inc., Kansas City 15, Kansas | 


[) Please send FREE copy of “What's Your Cooling Tower 1.Q.?" 


Illustrated folders available on Cooling Tower Operation, Main- 
tenance, Water Trearment, Testing, Specifications. 


Send Double-Flow Bulletin DF-50 
[) Have Marley Application Engineer call. PR-4 


Name Tithe 


Address 


City Zone State 


Vairflo DriCooler Natural Draft Counter-Fiow Aquetower 


Spray Nozzles 


| 
SS 
7 
| 
! 
J 
Double-Flow 


A Condenser is dependable 
when it is made up of 
Wolverine Condenser Tubes 


It is dependable because the Wolverine tubes 
supplied are of the exact alloy that will meet 
your particular corrosion conditions and operating 
requirements. Our engineers see to that!—and 
specify only the alloy that will perform with the 
highest efficiency. 

Put your trust in Wolverine Condenser tubes. 
We have a catalog showing sizes and alloys 
available. Would you like a copy? 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 
1431 CENTRAL AVE. + DETROIT 9, MICHIGAN 
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A DISTINCTIVE FE..TURE IN DISC GUIDING 


Body guides are machined down to precision tolerances, 
assuring a perfect guide for the disc and creating a positive center 
line on which all subsequent machining operations are based. 


BODY PRECISION MACHINED TO INSURE 

PERFECT FIT OF SEAT RINGS 

This operation makes inserting the seat rings in a Lunkenheimer gate 
valve simply a mater of screwing them into position. Parts can be 
replaced without any machine work or special fitting. 


Fig. 1430 
Iron Body Gate Valve 
Fig. 1430 and com- 
plete line of 1.8.8.M. 
end All tron Gate 
Valves are described 
in Circular 564. 
Mailed upon request. 


LET THE LUNKENHEIMER 


DISTRIBUTOR “TAKE OVER" 


YOUR INVENTORY PROBLEMS! 
! 


There are Lunkenheimer Distributors in 
every petroleum producing center. Their 
stocks help you reduce inventory over- 
head and obsolescence. 


- fitting, in 
onger valve life... 


maintenan 


Tue smooth working efficiency and low mainte- 
nance cost of Lunkenheimer Valves were not “made 
in a day.” Behind this superior performance and 
economy lies long experience, top engineering and 
metallurgical facilicies together with the most mod- 
ern manufacturing equipment. 

Lunkenheimer Valves have a streamlined simplicity 
of design . . . a minimum of working parts, each part 
of extra strength, correctly proportioned and perfectly 
balanced. This assures longer life with lower mainte- 


nance expense. 


ESTABLISHED 1862 


THE LUNKENHEIMERC2: 


—= “QUALITY” 
CINCINNATI 14, OHIO, U.S.A. 


NEW YORK 13 + CHICAGO 6 + BOSTON 10+ PHILADELPHIA 34 
EXPORT DEPT. CINCINNATI 14, OHIO. USA 
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oN Experts in many 


varied fields combine to 
make Badger one skilled, 
effective, integrated organi- 
zation. When you employ 


Badger you receive the bene- 
fits of many separate specialist 
services combined under a single 


responsibility. 

Badger offers you all these skills 
in one organization and under 
one responsibility for the design, 

engineering and construction of any 
type of process plant for the petro- 
leum, chemical and petro-chemical 
industries — anywhere in the world. 
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Wilson-Snyder Main Reactor Charge Pump at Old Dutch Refining 
Company, Muskegon, Michigen, is size 3-1/4" x 12” Horizontal 
Duplex Outside End Packed Double Acting Plunger Type driven 
by electric motor through hydraulic coupling. 


Wilson-Snyder Pump selected for 
the “heart” of UOP Platforming Process 


ATFORMING . . . the petroleum refining process that You, too, can pePeNnD on Wilson-Snyder Refinery 
Prriliees a catalyst containing platinum . . . was dis- Pumps . . . especially in critical process operations where 
covered and developed by Universal Oil Products Com- performance and reliability count the most. 
pany. The process is employed to improve the octane \ complete line of Wilson-Snyder reciprocating and 
characteristics of straight run and natural gasolines, centrifugal pumps are available for all types of refinery 
and has already proved its merit in commercial opera- operations. Write for engineering information. 


tion at the Muskegon, Michigan refinery of Old Dutch 


Refining Company. OIL WELL SUPPLY COMPANY 


Wilson-Snyder Refinery Pumps have long enjoyed an 


excellent reputation for performance and reliability. Wilson-Snyder Manufacturing Division 
That is the reason UOP selected a Wilson-Snyder as the Braddock, Pa 
Main Reactor Charge Pump for this first platforming a 
installation, And all Oil Well Supply Company Offices 
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BOILING TEST 


KAYLO PIPE INSULATION is produced in 
Simplified Dimensional Stondords of 
thicknesses and diameters for snug nest- 
ing, when necessory. Available in thick- 
nesses from | to 3 inches in 36-in. sec- 
tions, for pipe sizes from ‘4 to 12 in. 


® 


HEAT INSULATING BLOCK 


and PIPE COVERING 


OWENS-ILLINOIS GLASS COMPANY 
Kaylo Division + Toledo 1, Ohio 


SALES OFFICES 
Atlente * Seston * Buffele + Chicage * Cincinnati Dalles Minneapolis 
New York Philedeliphic * Pittsburgh + St. Lewis Telede * Weshington 
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PROVES STABILITY 
OF KAYLO 
HEAT INSULATION. 


What insulation material will not break down 
under exposure to live steam or hot liquid? 
Answer: Kaylo Heat Insulation. 

In tests, samples of Kaylo Heat Insulation 
have been boiled continuously for 24 hours 
and longer. None has disintegrated or shown 
any loss of insulating efficiency, after drying. 
Test boiling has caused no appreciable shrink- 
ing, swelling, weight loss or permanent change 
in Kaylo Heat Insulation. 


This Inorganic Material 
insulates Efficiently 
From 200° F. to 1200° F. 


One layer of Kaylo Heat Insulation assures you of 
insulating efficiency from 200°F. to 1200°F.—a 
temperature range which often requires two thick- 
nesses of different materials ...and the efficiency 
of Kaylo insulation actually improves after expo- 
sure to service temperatures, 

This remarkable new product is available in 
two forms: Kaylo Heat Insulating Block and 
Kaylo Pipe Covering. Both are exceptionally 
strong, lightweight and resistant to moisture damage 

.. easy to handle and apply . . . neat and clean in 
appearance on finished jobs. 

The many advantages offered by Kaylo Heat 
insulation are appreciated by users in many different 
industries. 


SEND COUPON FOR KAYLO HEAT 
INSULATION SAMPLE & LITERATURE 


Dept. N-87, Kaylo Division - Toledo 1, Ohio 
Gentlemen: Please send me co Kaylo Heat Insulation 
somple ond descriptive literature. 
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THE TERRY STEAM 


1 


AMPLE CLEARANCES 
FOR DEPENDABILITY 


Large blade and rim clearances and extra 
large side clearance —one inch — help 
make Terry One-piece Wheel Turbines 
highly dependable in operation. 


The blades cannot foul because of the pro- 
tection afforded by the rims, which are not 
damaged, should rubbing occur. 


Note the rim clearance, AA in diagram. 
Also the large blade clearance, B. Side 
clearance, CC, is so large that end-play 
from external thrust cannot darnage wheel. 


Terry Bulletin S-116 will give you full in- 
formation on the Terry Wheel Turbine. A 
request on your business letterhead will 
bring you a copy. 


T-1171 


TURBINE COMPANY 


TERRY SQUARE, HARTFORD,.CONN. 
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Ric-wil Leads the Field... 


“Built-in” high-efficiency performance and long mainte- 
nance-free life are characteristic of Ric-wil, Prefabricated 
ated Piping Systems. 


units provide ‘therma 
great resistance to leterio 
permanence and perform# 
signify Ric-wiL. 


users an additional aduatens of fast 
installation. 


Call the Ric-wiL office nearest you and our represe 
will be glad to discuss your specific problem at your 
convenience. 


For full technical in- 
formation on Ric-wil 
Insulated Piping Sys- 
tems, call or write the 
Ric-wil, office nearest 
you or Department 6-T 
in Cleveland, Ohio. 


INSULATED PIPING SYSTEMS 


THE RIC-WIL COMPANY - CLEVELAND, O. 


. FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 


OVERHEAD UNDERGROUND 
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Only as much as is necessary for it to meet all 
the conditions under which it must operate. 


When the service in which a valve is to be used requires 
special design and materials, it is poor economy to try 
to make an inexpensive valve do the job. ‘“‘Down time”, 
maintenance costs, if not actual valve failure, will far 
more than offset any initial saving. 


On the other hand, in a majority of services, standard 
Powell Valves satisfy all requirements for long, trouble- 
free performance. 
d, because Powell makes all kinds*, it is the soundest 
nomy to standardize on Powell Valves for all your 
w control requirements. 


Fig. 1561—Ciass 150-pound Cast Stee! 
Swing Check Valve with flanged ends 
and bolted cap. 


Fig. 376— 200-pound Bronze Gate 
Valve. Screwed ends, inside screw 
rising stem, union’ bonnet, renew- 
able wear resisting “Powellium™ 
mckel-bronze disc. 


Fig. 1460 — Iron Body Bronze Mounted Fig. 1503—Ciass 150-pound Cast Steel 
**Master Pilot” Gate Valve with screwed Gate Valve with /langed ends, outside 
ends, rising stem, bolted flanged bonnet screw rising stem, bolted flanged yoke 
and tapered solid wedge and tapered solid wedge. 


*The Complete Powell Line includes Globe, Angle, ““Y”, Gate, Check, 
Non-return, Relief, and Flush Bottom Tank Valves in Bronze, tron, 
Steel and a wide range of Corrosion-resistant metals and alloys. 
Ask your nearest Distributor—or write direct 
h The Wm. Powell Company, Cincinnati 22, Ohio 


flanged yoke and tapered solid wedge 
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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As an engineer you will appreciate... . 


The RUGGED DESIGN 
inherent in the 1950 


FLUOR COUNTERFLO 


Cooling Tower 


CcONS!tDER THES 
about 


“Guaranteed Performance’ 


Fluor's ““Guorontee of Performance” is 
based on o true bid to meet specified 
performonce requirements. There is on 
old saying, “You con't get something 
for nothing.” This is porticularly true 
in the purchase of cooling towers—a 
bid allowing performance to be off only 
2 or 3 degrees on the approach moy 
seem insignificant ot time of purchase, 
but it con mean os much as 30 to 40% 
difference im the size of tower neces- 
sary to do the specified job! Often this 
is overlooked if o tower is purchased 
on price alone 

For your protection compore the prob- 
abie performance of the towers offered 
before making o decision. Analyze your 
cooling tower bids thoroughly! 


uggedness is a prerequisite in cooling tower design and perform- 

R ance. Without it, inefficiency and costly maintenance becomes 

the rule —drop in plant production is the end result. Regardless of the influencing 

factors at time of purchase —low first cost, claims of efficiency or statement of 

quality —the cooling tower you select will meet performance requirements only 
so long as its original structural design endures. 

Thirty years’ intensive development in the design, fabrication and 

erection of cooling towers enables Fluor to offer you a better cooling tower—a 

tower with comparable first cost, the highest obtainable efficiency and rugged, 


long-life service. 


2” REDWOOD IN FAN DECK end STACK 


2” redwood supports 10002 /sq. ft. load 
anywhere on deck—heavy enough to 
stiffen entire structure. Stack is ringed 
top and bottom with heavy angle iron 
and mounted on a metal bell-mouthed 


orifice—for safety and savings in power. 


RUGGED GEAR UNIT end FAN BLADES 


Gear unit is designed specifically for 
cooling tower service. Result: Less than 
‘4 of 1% replacement parts! 

Heavy Stainless Steel Fan Blades give 
a larger moment of inertia—tips are 
strong enough to hold a man's weight. 


Internal gusset plate and bolt-type 
joints enable structural members to 
take both tension and compression 
loads —a design in accordance with the 
rigid requirements of major city codes 
and recent findings of the U. S. Forest 
Products Laboratory. 


FLUOR 


BE SURE WITH FLUOR 


Grid decks consist of heavy 1” redwood 
nailed individually on sturdy cleats — 
strong enough for use as scaffolding 
during tower erection, durable enough 
to permit repeated removal for clean- 
ing or fire hosing without removing 
from tower. 


Technical Papers for Your Files: 
“CooLinc Tower Stuptes,” 
Tower MAINTENANCE,” “EVALUATING 
CooLiInG Tower PerrormMance.” 


ENGINEERS ¢ CONSTRUCTORS «© MANUFACTURERS 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the United States 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., England 


| + 
be 
J 
4 
} a 

—= 

= 

/ 
| ‘ 4 = 

— 

STRONGER STRUCTURAL DESIGN 1” REDWOOD GRID DECK FILLING ha 
Be 


you can’t faze this stud ! 


Republic Upson Alloy Studs demonstrate their real worth when 
temperatures run high. Rugged, tough and unyielding, they can 
be depended upon to stand pat under blistering heat. 


They are similarly effective where high pressures and corrosion 
are encountered. If your present equipment is afflicted with too 
frequent stud failure—why not switch to Republic Upson Alloy Studs 
and better your present “on stream” record? 


By the same token be safe and sure from the start on new high- 
temperature, high-pressure equipment. Specify Republic Upson Made from Alloy Steel-from the 
Alloy Studs throughout! furnaces of Republic... world’s 


leading alloy steel producer. 
REPUBLIC STEEL CORPORATION 


BOLT AND NUT DIVISION . CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Other Republic Products include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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Write for the Lagonda 1100. 
Series Bulletin, and get full data 
on these cleaners and their cutter 
beads. And if you have a tube 
cleaning job that is holding 
things up, ask us to arrange a 
Lagonda demonstration. No 
obligation. 
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One good treatment by the Lagonda 1100 Series 
cleaner, with the correct type of cutter head, will 
make that logy still jump up into the harness just 
like old Dobbin used to when you reached for the 
whip socket in the old horse and buggy days. 


Before your time? Well maybe, but Lagonda 
cleaners were good medicine for fouled tubes 
before old Dobbin got auto-conscious. They're 
even better now. Start one through a coke-laden 
tube and hear it sing its way all down the tube 
without a wavering note. That cleaner has re- 
serves of power that it just turns on when the 
going gets tough. No slowing up and laying down 
in the hard going. This is the Lagonda quality 
that is getting stills back on stream everywhere in 
record time, and keeping refinery engineers happy. 


COMPAN 


Lagonda Division, SPRINGFIELD, OHIO 
Plants ot: JEANNETTE, PA. + RIDGWAY, PA. 


AMPERE, N. J. + SPRINGFIELD, O. + NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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extreme flexibility 


Brown Fintube Sectional Heat Exchangers 
are easily adaptable to changes in duty 


@ You'll get almost unlimited flexibility to meet 
changes in duties, plant re-arrangements, etc., with 
Brown Fintube Sectional Heat Exchangers. The banks 
can be changed over easily and quickly, to operate 


efficiently on almost any new and different duty. You 
simply add a few sections, remove a few sections, or 


change the series-parallel manifolding. 


For the utmost in efficiency and economy use 
Brown's proven, welded fintube heat exchangers 
throughout your plant. Estimates and quotations 
furnished promptly. Write for Bulletin No. 481. 


THE BROWN FINTUBE CO. 


eLyrRiA, on10 
HAIRPIN 


HEAT EXCHANGERS 
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Easily Adapted to Changes in Dury 
Avoiding Waste and Expense 
FLANGED END ASStmay 
Eliminating Ground Joing Seals 
fasy MAINTENAN 
Usin Inly Common, Tools 
z 
SONTINUOYs OPERATION, 
No Shur. Fo, Cleanin 
STOres EN 
Minimizing stmen: and Handling 
QuicK 
; Only 4 Few Hours in Emergency 
Longe, Tube Life 
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San’ 


Generators... Three Units, Total 750 KW 
With Automatic Switchboard 

‘Dehydration... Absorption... Distillation 
Units 


| sors... Six Units, Tota 200 
, Total 7200 HP 

4 Gas utilization A ~. 
This modernized gasoline 7h 
Conroe is NOW capable of handling 
trom vacuum to g00 Ibs. absorber apy 
poses - dehydration unit 000 4° 
absorber designed in- Aa 
crease in product recovery ot mox WA 


UNION BONNET | 
BRONZE GATE VALVES 


200 LB. CLASS 300 LB. CLASS 
200 Ibs. steam at 500°F. 300 Ibs. steam at 550°F. 
400 Ibs. OWG (non-shock) 600 ibs. OWG {non-shock) 
600 ibs. Hydrostatic Test 800 Ibs. Hydrostatic Test 
Integral Bronze Seats 
Nickel Bronze Seat Rings 


BONNET P & C High Test Bronze with 
smoothly machined bevel for tight joint 
with body. 

UNION RINGS P & C Valve Bronze. 
Rugged. Permits repeated disassembly 
without distortion of body or weakening 

of threads. 


WEDGE Nickelalloy. Reversible. Mill- 

ed grooves engage guide ribs in body, 
reducing seat wear. With valve full 

open, wedge clears line of flow. 


SEAT RINGS Nickel alloy (renew- 
able in sizes 1” and larger) or bronze, 


integral with body. 

BODY P &C High Test Bronze. 
Heavy end hexes. Heavy section 
and strong threads at union for 


| __R-P&CVALVE DIVISION 
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Just off the press! 


A new arc welding machine catalog — 


Welders for AC, DC, gas engine operation 
—capacities of 100 to 500 amperes. 


Here, at last, is a helpful booklet that gives you complete data 
on all Airco arc welders — the machines with the stinger that 
penetrates. Divided into easy-to-read sections, you can quickly 
determine the welder suited to your production or maintenance job. 

This booklet is handy, useful, bringing you a wealth of infor- 
mation covering design, distinctive features, specifications, power 
requirements, electrical characteristics, and outstanding opera- 
tional qualities of each welder in the entire Airco line. 

To give you some idea of the amount of material covered by 
this definitive booklet, here are a few of the many welders 
covered. 

e “Bumblebee” and MCT — Transformer AC Arc Welding Machines 

“Hornet” 36A and “Wasp” — DC Arc Welding Machines 

e@ “Yellow Jacket” Gas-Engine Driven Arc Welders 
bled Gas Engine Sets 
See this booklet yourself ... send for it today. Just fill in the 
coupon below for your free copy. 


A Division of Air Reduction Company, Incorporated 
AIRCO es @ Corpus Christi @ Wichita Falls 


El Paso Fort Worth @ Sen Antonio Dallas 


e@ Custo A 


Southwestern Headquarters for Oxygen, Acetylene and Other Gases 


Send for this 
FREE catalog today! 


The Air Reduction 
A Div n of Air Reduction Compony, Incorporated 
Houston 1, Texas 

Please send me a copy of your NEW Arc 
Machine Catalog No. 8. 


Nome 

Firm 

Address 


and Cutting Machines, Apparatus and Supplies. ..Are Weiders, Electrodes and Accessories 
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You Get Continuous 
Service—Safety and 
Economy with Pittsburgh 
Seamless Pressure Piping 


The dependability of 
Pittsburgh Seamless Pressure 
Piping is being proved in service 
every day. It has the inherent quality to 
give you ease of installation when bent, 
flanged, expanded and coiled. This same high 
quality assures you of safe operation under the fatigue 
of fluctuating pressure, temperature and vibration, 
Pittsburgh Seamless Pressure Piping is available in carbon 
and alloy grades in sizes from %" to 14”. For dependable service 
with economy specify Pittsburgh Seamless Pressure Piping. For assistance 
in ordering write Pittsburgh Steel Company, Department PR, Pittsburgh 30, Pa. 


a product of 
Pittsburgh Steel Company 


¥ 
£ 
at 
] 
> 
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ALOYCO introduces 


better sampling valves 
in stainless steel 
and corrosion-resistant alloys 


he use of valves for sampling liquids to 

secure accurate analytical data is an impor- 
tant phase in the control of many chemical 
processes. To eliminate the many disadvantages 
of standard valves for this service, Aloyco has 
developed valves designed specifically for samp- 
ling purposes. These valves are available in 
Aloyco 20, 18-8S, 18-8SMo and other alloys. 


Send for Bulletin No. 4 


Figure No. 733 i porates all the feat found most 
desirable for sampling operations. It has a surge chamber 
which eliminates splattering and the inlet flange moy be 
tapped to receive a pipe extension for sampling in rones away 
from the vessel's side walls. When instolled the stem is vertical 
os safety and space saving factor. 


Figure No. 7324 screwed end and Figure No. 731% flanged 
end ore union bonnet, ovtside screw valves, with Teflon 
renewable seats. Stems are in horizontal position. No. 7314 
meoy be provided with @ tapped inlet for sompling in zones 
from vessel's sidewalls. 


Aloyco Valves cre manufactured in compliance with 
the new MSS Stainless Stee! Valve Stondards $.P.-42. 


ALLOY STEEL PRODUCTS CO., Inc. 


1303 W. ELIZABETH AVE., LINDEN, NEW JERSEY 


ATLANTA — CHICAGO — HOUSTON — LOS ANGELES — NEW YORK — PITTSBURGH — WILMINGTON 
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Dine out high-performance refinery and 


chemical plant equipment, record-making tankers and cargo ships is our 
main business. Such work calls for facilities so vast and skills so varied that 
Sun Ship also does a wide assortment of special industrial jobs —here, for 
example, building the scroll case of a turbine for generating electricity by 


water power... Sun Ship facilities and skills are at your command. 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PENNA. 
25 BROADWAY + NEW YORK CITY 
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WELDING PIPE FITTINGS 


OF STAINLESS STEEL... 
in regular and special analyses 


He are precision made 
fittings that give you 
stronger, lighter joints, accurately 
aligned, easily installed, and free from 
costly maintenance. They are made in 
both butt weld and socket weld types, 
in 90° and 45° elbows, 180° returns, 
tees, caps, reducers, laterals, crosses, 
and lap joint stub ends. 

Sizes range from 1” to 14”. Larger 
sizes are made to special order, and 
special shapes and types are made to 
engineering specifications. 


To combat corrosive agents of vari- 
ous kinds, a selection of both standard 
and special analyses is available. One 
of these in all probability will fit the 
special need in your plant. Inquiries 
involving any corrosive problem are 
welcome. See your nearest ESCO rep- 
resentative or write us directly, giving 
details of corrosive agents used, their 
concentrations, temperatures and 
pressures. For dimensional data on 
ESCO Welding pipe fittings fill in 
and mail the coupon. 


STAINLESS AND HIGH ALLOY STEELS 


ELECTRIC STEEL FOUNDRY 
ELECTRIC STEEL FOUNDRY 
Please send dimensional dete on ESCO welding pipe fittings. 
2181 W. 25th Avenve, Portland 10, Oregen 
SALES OFFICES AND WAREHOUSES: 
CHICAGO, ILL. LOS ANGELES, CALIF. 
EUGENE, OREGON NEW YORK CITY, N.Y. 
HONOLULU, T. H. SAN FRANCISCO, CALIF. 
HOUSTON, TEXAS SEATTLE, WASH. 
SPOKANE, WASH. 


LIMITED, VANCOUVER, 8. C. 


Nome 
Compony 
Address 
City 


IN CANADA — 


April, 1950—A Gulf Publishing Company Publication 


pee 
| 
4 
As 
‘ 
— Tone Hote 
53 


youll 


y 
ever” 


Full round open area - no turbulence in 
fluid stream. 


(2) leok proof after continued use. 


New floating ball - resists pitting, scratch- 
ing ond abrasion. 


No exposed seating surface in open or 
closed position. 


(5) Easy to open or close under full pressure. 


o Installed in any positi 


Quarter turn (90°) 
valve. 


BALL TYPE 


VALVES 


Longer service life with no maintenance 
is a primary advantage of the Rockwood 
Ball Type Valve that pays off in dollars 
and cents year in and year out. 

The maintenance engineer of this large 
gas company was quickly convinced that 
his choice of Rockwood Valves for gasoline 
lines on “sweetening towers” had been 
sound. Says this engineer, “The full round 
flow, leak proof service, easy operation 
and no maintenance cost make Rockwood 
Valves far ahead of any competitive valve 
we used.” 

Rockwood Valves are today giving ex- 
cellent performance on difficult operations 
in oil refineries, food, paper, chemical 
and rubber plants, etc. It will pay you 
to specify and buy Rockwood Valves. Send 
for bulletin V-4. Distributors in all princi- 
pal cities. 


Rockwood Valves are recommended for 
300 p.s.i. working pressure. Made in 
bronze with screwed ends in all pipe 
sizes from '2" to 2”. 
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ROCKWOOD SPRINKLER CO 
102 HARLOW STREET WORCESTER 5, MASS 


~ ae 3 
in most businesses, operating costs are still on the rise. Let these Eagle-Picher products also 
But there’s one man who can do something about it—he’s save you money... power . . . time 


the man whose job is to get maximum heat and power from 
fuel dollars. He knows you get maximum efficiency from 
Eagle-Picher Industrial Insulations because they’re made 
of durable, chemically and physically stable mineral wool, 
noted for its low conductivity. They give long years of 
service and are easy to maintain and replace. 

There’s an Eagle-Picher insulation that can help re- 
duce your operating expenses! 


THE EAGLE-PICHER COMPANY 
General Offices: Cincinnati (1), Ohio 


Insulation products of efficient mineral wool for a full range 
of high and low temperatures. Technical data on request. 
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Insulating Felts 

Supertemp Block - Blankets 
Loose Wool + Pipe Covering 
Stalastic + insulseal + Insulstic 
Swetchek + Finishing Cements 
Insulating Cements 
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AGE ELECTRODES 


NEW line of Page- Allegheny 
AC-DC Stainless Steel Electrodes 


thee 


BUT they've been “given the works” 
by many large fabricators of stainless steel equipment—on the job. 
And, from all reports, they're the most all ‘round satisfactory 
electrodes PAGE ever developed for any kind of weld 
on any type of stainless steel. And PAGE has been making 
stainless steel electrodes since the early development of stainless. 


Ask your Page distributor about these new, improved Stainless Steel Electrodes 


Monessen, Atlanta, Chicoge, Denver, Detroit, Los Angeles, New York, Philadelphia, 
Pittsburgh, Portiond, Sen Francisco, Bridgeport, Cone. 


AMERICAN CHAIN & CABLE 


4 
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how GET MORE 


WELDING 
from your PIPE WELDERS 


The exceptional accuracy and uniformity of Midwest Welding 
Fittings enable the welder to spend more time in welding and 
less time in preparation. He does not have to struggle to line 
up fittings and pipe . . . all pipe can be cut in advance accord- 
ing to drawings ... he need never compensate for inaccuracies. 
Time and money savings ore substantial. 

The dimensional accuracy and uniformity of Midwest Welding 
Elbows result from a unique method of manufacture. These 
elbows are first made slightly oversize .. . then reheated to 
forging temperature and brought to final size in compression 
dies. This assures true circular cross section, uniform wall thick- 
ness and accurate radius, included arc and tangents. 

Midwest Welding Fittings save you money . . . there is a 
distributor near you . . . it will pay you to call him. 


MIDWEST 


PIPING & SUPPLY COMPANY, Inc - 


' MAIN OFFICES: 1450 SOUTH SECOND ST., ST. LOUIS, MO. 


PLANTS: ST. LOUIS, PASSAIC (N.J.) and LOS ANGELES 


‘ton 
SALES OFFICES 4 
New York (7), 30 Church St. © Chicage (3), 79 West 
Monree St. © Los Angeles (33), 520 Andersen St. ; 
Heuston (2), 229 Shell Bidg. Tulse (3), 533 Maye 
Bidg. * Seuth Boston (27), 426 First St. © Distributors 
in Principal Cities. 


*GAS DEHYDRATION 


(direct or indirect heating) 


*GAS SUPERHEATING 
FOR TURBINE DRIVES 


* VISCOSITY REDUCTION 
FOR LIQUID FLOW 
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| PETRO-CHEM 1SO-FLOw 4014 HEATERS 
| 
large more than 600 in operctio: 
nd in many instances operating in excess of them 


Grinnell Company, inc, Provid 
Los Angeles * Milwoukee * Mi 


HE safety of your employees, the welfare of 

the community and a major investment can 
depend on a single piece of prefabricated piping. 
That's what piping codes are for . . . state, na- 
tional, association and insurance codes. You don’t 
have to know these codes because Grinnell en- 
gineers know the “law” intimately, check and 
cross-check with these codes at every step from 
preparation of detailed drawings and specifica- 
tions right through bending, welding, stress re- 
lieving, heat treating, testing, final inspection, 
assembly and test runs. 
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1, RL Werehouses: Atlonta Buffalo Charlotte * Chicago * Cleveland * Cranston * Fresno *Konses City *Houston *Long 
polis * New York * Ockland * Philadelphia + Pocatello * Sacramento * St. Louis * St. Paul + San Francisco * Seattle * 


Law library | for piping fabricators 


That's just one of the many advantages of hav- 
ing a piping system prefabricated by Grinnell. 

The complete “‘package"’ includes interpreta- 
tive engineering, metallurgical research, compli- 
ance with code requirements, manufacturing draw- 
ings and specifications, production schedules, pur- 
chase of materials, specialized facilities, skilled 
personnel, control of quality and rigid inspection. 

You get this complete package from a Grinnell 
prefabricated piping plant on schedule, ready for 
field erection, meeting all code requirements and 
at a real economy. 


GRINNELL 


a 

t 

7 4 
4 . “<i 
7 
eo 

° 
= 


Regular Gland Type 


Rall Bearing Type 


ge? 


and other 
troublesome Liquids — 


USE WALWORTH LUBRICATED PLUG VALVES 


When handling acids, condensates, dyes, oils, 
solvents, solutions, slurries and hundreds of 
similar “troublesome” liquids, you get better 
control, more dependable service and lower operat- 
ing costs with Walworth Lubricated Plug Valves. 

These valves have proved their ability to give 
easy operation ... fast action . . . tight shut off 
... greater protection against corrosion. Turning 
is smooth and easy; just a 4 turn from full- 
opening to full-closing. Moreover, Walworth 
Lubricated Plug Valves are tightly sealed against 
leaks — whether open or shut. 

Walworth Lubricated Plug Valves are available 
im sizes 144” to 26" for pressures from 125 to 5,000 
psi, and for vacuum requirement. For further 
information about Walworth’s Complete Line of 
Lubricated Plug Valves, see your Walworth 


distributor or write for Catalog No. 46L. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET. NEW YORK 17, WN. ¥. 
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with SaJ 
Automatic Tank Gauge 


SHAND & JuRS 


CALIFORNIA 


4 


AN 


— 

[0k in the eye level wi tothe Gauge, 

shown on the window, jot down the fluid 

/ | of the tank’s you have an accurate 

°° 82792" 10 personnal there is ij 
peration. No need in this 

4 to climb Steps or | { 

g holes, permit vapor open 4 
-by preventing prc loss or chance of fire, Money 

the Si installation in a very short time. Cony, | 
| factety below, or write direct to the 

additional information on how 

| 

BM sH i 
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Chrome Stainless Stee 


Sizes” 


HENRY VOGT MACHINE CO. Louisville 10. 


BRANCH OFFICES: MEW TORK © PHILADELPHIA © CLEVELAND © CHICAGO © ST. LOWIS « DALLAS 
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The New Slaughter Gasoline Plant 
uses 


Gas-Engine-Driven Generator Units 
for supplying 


ALL ELECTRIC POWER 
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Here, in one of the world’s largest high-pressure 
casing-head gasoline plants at Slaughter Field. 
Texas, eight companies have united to obtain 
the most efficient utilization of natural gas. And 
here—as in so many other petroleum plants the 
world over—you'll find Ingersoll-Rand 4-cycle 
gas engines on the job 24 hours a day. Six power- 
ful, economical Type PKVG engines drive six 
800-kw, 2300-volt generators that supply all elec- 
tric power for the entire plant. 

For simplicity, efficiency, smooth quiet opera- 
tion, and rugged dependability, the PKVG has 
no equal. Ingersoll-Rand 4-cycle, V-design 
means maximum fuel and lubricating oil econ- 
omies, and extra stability of power and close 
speed control at all loads. Simplicity and ac- 
cessibility of all parts mean easier maintenance 
—and less of it. Built in 600 to 1320-hp sizes, 
the PKVG is conservatively rated and will 
handle any kind of load . . . and so will the 
smaller PVG, sizes 185 to 407 hp. For complete 
information, see your nearest I-R representative 
... Or if you need gas-powered compressors, 
ask about the JVG, SVG, and KVG, sizes 110 
to 1320 hp. 


Ingersoll-Rand 


These six I-R PKVG gas-engine-driven 
———— units supply all electric power 
‘or the new Slaughter Gasoline Plant. 


4 
4g 
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COMPRESSORS + AIR TOOLS - ROCK DRILLS - CONDENSERS + ie 
TURBO BLOWERS - CENTRIFUGAL PUMPS - OIL & GAS ENGINES h. 
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WHAT! no gears... no cables... 


no fast-moving parts ? 


NOT with this 


electronic potentiometer 


because it has 
NO SLIDEWIRE 


Instruments employs a variable capacitor instead of a 
slidewire. It is so basically simple that it has only 6 
moving parts ... and only movements of smal! magni- 
tude are involved. There's nothing to clean, lubricate, 
adjust, take up or replace. No moving contacts to wear 
or corrode. Neither dirt, shock, vibration nor ambient 
temperature can affect its accuracy. 


The unique balancing device of Dynalog* Electronic 


Dynalog balancing is not only continuous but com- is Row iain 
pletely stepless . . . with sensitivity unlimited by the 
turn-to-turn steps of slidewire winding. It is so fast that oa 
pen or pointer moves full scale to complete balance in pomenshay mges 
‘as litle as | second ( 3 seconds standard ). a 


cally, instantly and 
Dynalog Instruments are available for the measure- ag out overshoot. 


ment and control of temperature (with thermocouples 
or resistance bulbs ), humidity, pressure, flow, force, etc. 
Complete details in Bulletin 427. Write The Foxboro OTHER DYNALOG FEATURES 

Company. 74 Neponset Ave., Foxboro, Mass., U. S. A. © SENSITIVITY ... one ten-thousandth of scale (1/100 


of 1%) 
leg. U. S. Pot. OF. 
® SPEED .. . full scale to complete balance in as little as 
1 second (3 seconds standard) 


© ACCURACY ... //400 or 1/4 of 1% of scale * No gal- 
vanometer * No batteries to standardize * No main- 
tenance except occasional replacement of standard 
radio tubes * No knowledge of electronics needed 


Reg. U.S. Pat. Off 


INSTRUMENTS | 


A 
a 
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SEAMLESS WELDING FITTINGS 
Ya-inch through 36 inches 
Standard through Double Extra Strong 


FORGED STEEL FITTINGS 
Screwed and Socket Welding 
Ye-inch through 4 inches 
2000 Ibs. through 6000 Ibs. pressure - 


them 


Whatever the piping job... Ladish is prepared 
to supply your fittings needs. Here is the one 
line that offers them all...Seamless Welding 
Fittings, Forged Steel Flanges, Forged Steel 
Fittings, Large O. D. Flanges and Long Weld- 
ing Necks...in an unrestricted selection of 
types, sizes, weights, pressure ratings and 
materials. Standardizing on this complete line 
not only simplifies procurement but also assures 
you of added dependability by protecting every 
joint of the system through use of Ladish Con- 
trolled Quality Fittings. 


FORGED STEEL FLANGES 
Ya-inch through 30 inches 
150 Ibs. through 2500 Ibs. pressure 


LONG WELDING NECKS 
1-inch through 24 inches 
LARGE O.D. FLANGES 
26 inches through 96 inches 


A COMPLETE LINE PRODUCED UNDER ONE ROOF 


cool 


CUDAHY, "wisconsin 
MILWAUEEE SUBUESR 
OISTRICT OFFICES. New York © Buffalo © Pittsburgh © Philadelphic © Cleveland 
Chicago © St. Poul © St. Louis © Atlante © Houston © Los Angeles 
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now each day processing over a quarter of a billion cubic teet of 


high pressure gas from the Carthage gas-distillate field of East Texas, is one 


of 13 completed by HUDSON and placed in operation during 1949. 


From Colorado to Alabomo and abroad, at ele- 
vations from sea level to a mile, at atmospheric 


temperatures of minus 40°F to plus 110° F, 


HUDSON 


under process pressures from high vacuum 


trot 
HUDSON plants are demonstrating FAIRVIEW STATION * HOUSTON, TEXAS 
to their owners the experience and ese 
pride in workmanship which DEHYDRATION PLANTS e NATURAL GASOLINE PLANTS e 


FRACTIONATION UNITS @ CRUDE TOPPING UNITS © PRESSURE 
MAINTENANCE PLANTS © HYDROGEN SULPHIDE REMOVAL 
building. PLANTS @ ATMOSPHERIC AND VACUUM DISTILLATION UNITS 


went into their design and 


THIS PLANT OF 
| 


PER FOOT COSTS GO DOWN... 


LOWER RIGGING AND MOVING COSTS ... with the speedy penetrating action, economical 


power plants, long-wearing tools, and the large 
Trailer or skid mountings give all Bucyrus-Erie rope-saving sheaves of all Bucyrus-Erie spudders. 
spudders cost-saving mobility. Typical is the report Investigate the 24-L, 28-L, 36-L and 48-L rigs be- 
of a 48-L owner in Oklahoma who says his 4-man fore you tackle your next job. 
crew can tear down, move to a new location, and be Contract for bigger profits by signing up with a 


ready to sink a new hole in from four to six hours. new Bucyrus-Erie. 


DISTRIBUTORS IN ALL PRINCIPAL OIL FIELDS SOUTH MILWAUKEE 
mewisSCONS | Nom 
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INTEGRAL 
RAW GAS PILOT 


rue. On. TAR 
OR SLUDGE BURNER 


4» Go VQUE_ inspirating gas burners NOW 
to combination gas and fuel oil 


Burner 


National Airoil Burner Company hos specialized in these conversions for more than 15 
years. Our numerous successful oi! burner installations are applied to sizes 4, 5, 6 and 8 
inch inspirating gas burners of all well known makes, whether in boilers, heaters, stills, 
dryers or kilns. The above illustration includes a combination of our “Airocool” Gos and 
“S-A-R” Oil Burners. These installations have patented oil burner adaptors emphasizing 
such practicable ond exclusive design details as: 


1. Ease of withdrawing oil burner without shutting off the gos burner. 


2. A self-aligning device thot insures oi! burner always being exactly centered with gos 
burner nozzle outlet. 


A A 


. A positioning collar-handle that keeps oi! burner tip in correct p p 
relative to gas nozzle. 


The Patented “Airocool” Nozzle directs the 4. Although our oil burners may be applied to any standard flame retention nozzle, there is 
seporote igniter flames against the main definite maintenance advantage in using the specially designed “Airocool” flame sta- 
volume of the mixture, to insure stoble bilizotion nozzle, which long outlasts any other make of nozzle where gas burners ore 
ignition prevents overheating ond burning converted to combined gos and oil burners. 


of the costings, and allows greater turn- 
down without flame burnback 


Write for detailed description 


Main Offices & Factory: 1254 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 
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THEIR CATALOGS FILED 


EASY-TO-USE GUIDE 
For Every Buying Job 


Beenie it may be welding fittings, tomorrow 

perhaps it’s a bubble tower, always, process 

im plant equipment buying frequently is a com- 

— plex job. Whatever you specify, whenever you 

— oe ‘ALOG buy, reach for your copy of Refinery Catalog. 

REFINERY CAT This handy volume carries complete catalog 

eee data on approximately 2,000 types of refinery, 

natural gasoline and petrochemical plant equip- 

PUBLISHED BY ment made by more than 3000 manufac- 

PETROLEUM ee of turers . . . all indexed for easy reference by 
REFINER product and company. 

| - Welding fitting or bubble tower, find it 

easier, quicker—look it up in Refinery Catalog. 


REFINERY CATALOG 


THE UNIVERSAL EQUIPMENT GUIDE FOR REFINERY BUYERS 
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DO YOU KNOW THESE 


about 


FACT 1 \ercaptan removal is today’s an- FACT 5 The high efficiency of the Tannin 


swer to deodorization problems. Solutizer Process has been conclusively dem- 
onstrated during more than five years of 
FACT 2 Modernizing with the Tamnin Solu- commercial refinery operation 


tizer Process for mercaptan removal yields 


“new refinery” economies in treating and 
blending vour finished leaded gasoline. 
cng yo lees not affect the stability of the gasoline treated. 


FACT 3 Conversion and operating costs are 
extremely low. 


FACT 7 Complete lannin Solutizer process 
engineering service is available —during the 
FACT 4 The lannin Solutizer Process is not planning of your unit, at start-up, and there- 
corrosive. after if required. 


We will welcome the opportunity to w ork with you on 
your specific problem. The Tannin Solutizer Process ts 


licensed under the patent nights of Socony-Vacuum 
Oil Company and Shell Development Company. 


SHELL DEVELOPMENT COMPANY 


50 West 50th Street, New York 20, New York 


NZ 
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ONE OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


THE CASE THE BANDIT MOLECULES 


...0F how to prevent costly equipment failures when 
liquefying hot corrosive gases 


% 


/ 


BA 


= 


Equipment refining naphtha from certain sour Texas crudes, in 
a large refinery, was put out of action every 6 weeks due to cor- 
rosion from bandit molecules carried over from the fractionator. 
So, in 1947, coolers and heat exchangers were replaced with 
equipment using monel-clad steel shells and tube sheets. Today, 
trouble-free high-profit operation is maintained despite high 
pressure attack by phenol, hydrogen sulfide, and sulfurous acid. 


Operating benefits like these come from Lukenomics—the en- 
gineering art of solving the fota/ problem posed in considering 
new equipment. Lukenomics is not design alone, nor materials, 
nor fabrication . . . not product quality, nor operating costs, nor 
amortization . . . but all of these, and more, as they affect process, 
product, sales, profits. Lukenomics brings to bear not only Lukens 
own products, services and knowledge of materials but marshals, 
as well, the highly specialized skills and services of industry's 
most experienced enginewrs and equipment manufacturers. 


. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
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To obtain the advantages of equipment built by fabricators apply- 
ing the Lukenomics principle, write our Manager of Marketing 
Service, Lukens Steel Company, 404 Lukens Building, Coates- 
ville, Pennsylvania. 


To provide the required t ista at a lower cost 
than with any comparative material, the coolers and heat 
exchangers shown were designed and fabricated of Lukens 
Mone!l-Clad Steel by The Lummus Company, Heat Ex- 


LU NS changer Division. 
BETTER PRODUCTS FOR BETTER EQUIPMENT 


LUKENS STEEL COMPANY 
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you design 
DRYing 
into a process | 


show Lectrodryer where 


The type of Lectrodryer you need has probably already 
seen service somewhere else—time-tested and proved. 
No need for you to have the bother, expense and hazards 
of developing a new drier. Lectrodryers are as standard 
as motors. 

Call in a Leetrodryer engineer when you first recognize 
the need for DRYing. He knows the pitfalls to avoid, its 
limitations and possibilities, short-cuts to take. He's had 
a world of experience solving problems in DR Ying air, 
gases and organic liquids. 

Plant designers, builders and owners find that 


Lectrodryer service saves them time and money. We can 


give you a quick estimate on Lectrodryers of any type or 
size, enabling you to make other engineering decisions 
without delay. Write Pittsburgh Lectrodryer Corporation, 


307 32nd Street, Pittsburgh, Pennsylvania. 


Large Lectrodryers are 


field-erected tn Engiand: Biriec, Limited, Tyburn Read, Erdington, Birmingham. 
in Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney. 


LECTRODRYER 


REGISTERED TRADEMARK U S&S. PAT. OFF 
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For Gas, Air, Steam, 
Water or Oil Service 


#37 (or 38) 
Percentage V-Port 
Control Valve 


Wire or Telephone ‘“‘MAINTENANCE”’ about your 
Pressure and Level Control Problems 


Our application engineers will understand your needs 
and recommend most suitable regulator for the job. 
IMMEDIATE SHIPMENT of 

Regulators 

Liquid Level Controllers 

Diaphragm Control Valves 
from LARGE HOUSTON STOCKS 


2707-37 (or -38) 
Pressure Controller 
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DuPont Announces 


A New High 
ii Tinctorial Strength 
Gasoline Dye... 


Du Pont Oil Blue A 


Developed Especially for 
Aviation Gasolines 


Another new Du Pont product—Du Pont Oil Biue A is a 
gasoline dye made to meet the need for a blue dye of high 
tinctorial strength which can be used in lower concentra- 
tions to obtain the desired color intensity. Approximately 
35% stronger than the previous Du Pont Oil Blue, it is 


0) «)) several times more soluble as well. Du Pont Oil Blue A 
j meets the requirements of Specification MIL-F-5572 and 
Glass manifolds from single cylinder engine showing may be used in aviation gasolines intended for military use. 
Reagan ve Somgy tis.” « A/100 gal Du Pont Oil Blue A is a single component dye with a free 
“a 2 od 10 9 Oi Bi 100 urn flowing crystalline form which will not lump or cake on 
A/ gel. gasoline prolonged storage, even at elevated temperatures. This 
No. J opersteden .75 gram Oli Bive/100 gel. gasoline feature, coupled with its high degree of solubility, simpli- 
Even No. 2 with higher dye concentration shows lose fies the preparation of stock solutions or the direct dyeing 
deposit than No. 3 with previous Oil Bive. of gasoline. 


The deposit forming tendency of Du Pont Oil Blue A in 


intake manifolds is considerably less than the former Oil 
APPROXIMATE SOLUBILITY —Grams /100 U.S. Gal. Blue as demonstrated by the glass manifolds shown opposite 
‘ from laboratory bench tests in single cylinder engines. 
i 1 The lower concentration of dye required to meet established 
A 570-760 color, standards helps greatly to minimize deposits. 
viation Gasoline 
Benzene 28400-32000 


Dye Changes in Du Pont Tel Compounds, Aviation Mix and Motor Mix { I 
Y Du Pont Oi! Blue A will be used to color Du Pont Tetraethy! Lead Com 


pound, Aviation Mix. in addition, the dye in Du Pont Tetroethy! 
ereby reducin solid content by se dye « 


will not require changes in your finished gasoline color formuloe 


Petroleum Chemicals 


Make Du Pont the Source for All of Your Gasoline Additives Tetraethy! Lead Compounds (Motor Mix — Aviation Mix)—Antitoxidants—Metal Deactivator—Dyes 


Houston, Texas 
los Angeles, Calif 


: Wilmington, Del. Wilmington, Del 
E. |. DUPONT DE NEMOURS & COMPANY (INC.) District District Chicago, 
Petroleum Chemicals Division Wilmington 98, Delowore Offices. Laboratories 
a 
Ei Monte, Calif. 
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issue of PeTroLeumM ReFiner includes a 
section on the processing of light hydrocarbons— 
a matter of prime importance to natural gasoline 
plant men that also commands a good share of the 
time and efforts of refinery 
Light men and petrochemical plant 
operators. 
Hydrocarbons Gas processing first reached 
commercial importance in the 
oil industry some 40 odd years ago in connection 
with the recovery of liquid hydrocarbons from 
natural gas. Primarily the early plants were built 
for the recovery of gasoline. As new markets 
opened, new methods of processing were devel 
oped. The modern natural gasoline plant recovers 
butane, propane, and even ethane as liquid prod- 
ucts. Early refinery operators adapted the equip- 
ment of the natural gasoline plants to the recovery 
of refinery vapors. Over the years new refinery 
processes that produce large volumes of gases, 
have come into use and the recovery plants have 
enjoyed increasing importance. The presence of 
these large volumes of cracked refinery gases has 
led also to the development of a variety of con- 
version processes by which they are made into 
high quality gasolines. Today almost all process 
plant installations in the oil industry have a 
considerable percentage of their equipment in 
service for the recovery, fractionation, or con- 
version of gases—-whether the plant feed stock is 
natural gas or crude oil or some intermediate 
hydrocarbon for the manufacture of petroleum 
chemicals. 

Several articles here show details of processes 
and equipment in recently completed plants. A 
study of these plants provides quite a bit of infor- 
mation concerning the engineering and equipment 
design that went into their building. It is to be 
noted that the plants have many features in 
common. Pumps and compressors and control 


1 Quintana Gas Company The plant perated by Humble has a 4, sign 
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instruments, for instance, are much the same in 
general design. So also are the process schemes 
used in some of the gasoline plants. The sizes of 
individual equipment components, however, vary 
over wide ranges. Plant capacities, feed composi 
tions, and product requirements differ in each 
instance, and each plant is especially designed to 
best meet a specific set of operating conditions. 
One article reports the installation of a catalytic 
reforming unit in a gasoline plant—an arrange- 
ment that will be repeated in more plants in the 
not distant future and may become a _ general 
trend in the natural gasoline industry, The octane 
number specification of both premium and regular 
gasolines continues to rise. Many natural gasoline 
plants installed TEL blending facilities for use 
with aviation gasolines during the war. Now many 
of these plants plus some additional installations 
are used for the blending of finished motor gaso 
lines at the natural gasoline plants, A_ serious 
limitation of such gasolines is the octane number. 
Currently, most gasoline plants have difficulty in 
meeting octane number specifications for premium 
fuels. The conversion processes thus are increas 
ingly attractive 
Interesting mechanical details are to be found 
in the description of a “refinery type” structure 
adapted to a gasoline plant application. Such struc- 
tures allow more compact piping and provide 
better conditions for pump operation and some 
improvement in ease of operation for the plant 
An article on the alkylation of propylenes re 
ports one refinery’s experience in expanding the 
use of the sulfuric acid type alkylation process. 
Highly satisfactory commercial results have been 
achieved--and since there is more-or-less propyl 
ene available in tail-gas streams at most refineries, 
the new operation may well find wide use 
Gasoline plants having contracts with natural 
gas pipe lines are commonly operated for the 


Top « | page photo—The Tomoconnor gas line plant near Refugio Texas, a conservation project, is oune d jountly by Humble Od & Refining Company 
apacity of 35.000,000 cube feet daily of rasinghead gas Residue ges. 


dehydrated is 4olwered to a gas transmission pipe line 
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FOR ECONOMICAL, 
EFFICIENT 


MULTI-PASS WESTERN 
FLOATING HEAD - HEAT EXCHANGERS 


Manufactured by 


REMOVABLE BU NDLE ESTERN SUPPLY COMPANY 


BOX 1888 TULSA, OKLAHOMA 


EXCHANGERS 


SAN FRANCISCO REPRESENTATIVE. TRIDENT ENGINEERING COMPANY 
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production of an absorber tail gas having some 
specified minimum heat value. An article reports 
the operation of a new Magnolia gasoline plant 
which utilizes an automatic calorimeter as the 
controller that sets absorber operation. 

Common practice in the erection of fractionating 
towers in recent years has provided for the shop 
fabrication of heavy and fairly complex lifting 
lugs as an integral part of the pressure vessel. A 
simpler system has been devised and used in the 
erection of gasoline plant towers. The system 
utilizes a pair of special openings having bolted 
cover plates. The covers are removed for vessel 
erection use and a lifting beam of circular cross 
section inserted through the vessel. 


I A REPORT dated January 27, 1950, the 
National Patent Council, Gary, Indiana, com- 
ments as follows: 

“Our United States Patent System has weathered 
many storms during the 110 
years of its existence. Down 
through those years it has stood 
as the immovable rock on which 
our fabulous industrial growth 


Another Co-op 
Advantage 


has been founded. 

“The right of the inventor to profit from his 
invention through patent protection has provided 
the incentive to create new machines, new proc- 
esses, and improvements over old methods. 

“A patent grant has been generally accepted by 
the courts as a property right of the inventor for 
a limited time. During the 17 years of private 
ownership the patent has the same legal protection 
for its owner as that of any other privately owned 
property. 

“During the current march toward statism polit- 
ical aspirants are seeking to undermine that pro- 
tection. Consider the Celler Committee, investi- 
gating ‘Monopoly power,’ now trying to bring out 
testimony in its hearings that the patent owner is 
a ‘monopolist.’ 

“Representative Emanuel Celler (D.—N. Y.), 
chairman of the committee, tried repeatedly at one 
hearing to get the Secretary of Agriculture to 
support the proposal that there should he ‘some- 
thing in the nature of compulsory licensing of 
patents to farming groups, particularly to the 
co operatiy es.” 

“Secretary Brannan admitted he never had 
thought of such a thing but considered such mat 
ters were appropriately within the province of the 
Department of Justice. Chairman Celler replied 
that he was not referring to the ‘abuses of the 
patent processes.’ He said his question concerned 
‘whether or not those patent processes should be 
opened to a greater degree, beyond the monopoly 
use of the patentee.’ 

“This specific inquiry was aimed at processors 
of prepared foods. Many thousands of workers 
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are employed in the industrial plants where farm 
products are processed. Stability of operations in 
these plants is in a large measure dependent upon 
machines and formulae protected by patents. These 
manufacturers surrender a large share of their 
earnings in taxes. Co-operatives pay no taxes. 

“Compel manufacturers to license their patented 
processes to any competitor and vou have de- 
stroyed all incentive to invent new things to 
make new jobs. 

“This proposal to give co-operatives another 
unfair advantage is but one example of the think- 
ing of politicians who stop at nothing to befuddle 
voters—in this instance the farm vote. 

“Break down this one barrier of patent protec- 
tion and a flood of other schemes for compulsory 
licensing would crowd through the same gap.” 


Gait made by the U. S. Bureau of Mines 
that motor fuels could be made from oil shale for 
9 cents a gallon have been termed “misleading” 


by A. L. Solliday, executive vice president of 


Stanolind Oil and Gas 
Misleading Data (Company. He charges that 
the government is confus- 
On Oil Shale ing the public by basing its 
cost figures for synthetic 
fuels on calculations that are sometimes “no more 
than wishful thinking.” 

Solliday, whose company has conducted exten- 
sive scientific work on synthetic gasoline for 
nearly a decade, sharply criticized features in the 
annual report of the Secretary of Interior, which 
contains Bureau of Mines cost figures on the man- 
ufacture of synthetic liquid fuels. According to the 
sureau of Mines, jet, diesel and residual fuels 
could be manufactured from oil shale for 9 cents. 
The industry has indicated that it would cost 22.5 
cents to make gasoline from shale. 

Calling the Bureau's estimates “misleading to 
the American people,” Solliday said that the in 
dustry and government figures were not compara 
ble. He stated that: 

1) The Bureau's figures leave otf the cost of housing 
workers at remote mining areas and the cost of transporta 
tion of products from the mine to a market area; 

2) The Bureau has computed its cost on low premium 
products such as jet, diesel and residual fuels which have 
little market value or demand, whereas industry has based 
its cost on high premium motor gasoline; 

3) The Bureau allows too low a return on capital invest 
ment—only 3 percent—in spite of the great risk involved 
in such a venture; 

4) The Bureau puts capital investment at unrealistic 
low levels 

To enable the public to judge whether synthetic 
fuels represent a sound or unsound investment. 
he said the Bureau should publish detailed break- 
downs of all its economic calculations including 
investment costs. “Until the Bureau does so, the 
public will continue to read conflicting reports 
about the cost of synthetic fuels. The end result 
will be confusion on this vital subject—confusion 
which we as a nation cannot afford.” 
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with facts worth knowing 
about STEEL 


and ALLOY PLATE fabrication 
..plus comprehensive Corrosion Data Charts 


This new 1950 Catalog contains 16 pages illustrat- and processing industries. “Beyond Your Blveprints” 
ing and explaining the mony specialized techniques also features an extensive section of valuable 
ond services of the Nooter Corporation in the Corrosion Data Charts showing resistance of 
fabrication of tanks and vessels for the petroleum commonly-used metals to hundreds of chemicals. 


| Gentlemen Please send vs Your 1950 Cotelog, “Beyond Your Biveprints” | 
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study on oil markets shows trends 
thet may be surprising to many refinery 
e men. The author, an economist with the 
Secony-Vacuum Oil Compeny, hes long 
experience in the prediction of petroleum 


sumption and a listing of ges pipe lines 
were also omitted. Those who really want 
to closely follow the effects of weather, 
as well as those who want the detailed 

statistical material from which this 
article was prepared, can obtain copies 

of the complete study from the author, Graphs | (top) and 2—Trends of Fuel Oils Used by Districts in the United States 
26 Broadway, New York. The original 
study was presented last month, first as 
@ talk before the Western Petroleum 
Refiner's Association in San Antonio 


— 


‘Tess IS a most appropriate time to 


make a study on the trends of consump- 


tion of petroleum fuel oils and kerosine 


and to speculate about the outlook for 


their future use. Our industry is begin- 


ning to be geared more and more to 


these fuels rather than to gasoline which 
since 1912 has been the product of major 
importance. Also the impact of natural 


gas on the future consumption of these 


liquid petroleum fuels is of increasing 
concern and a matter about which too — 


littl data or information has been 
Graphs 3 and 4 (bottom)—Trends of Fuel Oils Used by Districts in the United Stotes 


available. 

This study involves a volume of ma 
terial, that includes (a) A detailed study 
from 1937 of uses of liquid fuels by dis- 


tricts and by classifications of users and 
forecasts for 1950 and 1953. (b) Three 


schedules on new natural gas pipe lines. 


(c) An estimate of the displacement that Fuel Oil Markets— 


natural gas will make on liquid fuels 


markets. (d) Calculations of the effect 
4 weather on the consumption during Past and Future 


the past four years. (e) The effect on 


consumption of a change of one degree 


day from normal ALBERT J. McINTOSH 


Socony-Vacuum Oil Company, New York 


History and Forecast 


lables 1 and 2 contain the history ot 
the use of liquid petroleum fuels since 
1937 in the 
trons of users 

The year 1950 has been forecast, tak- Now let's see what these trends indi- courses due to military and export vari- 
ing into consideration normal weather cate. Graph 1 shows the trend since 1937 ations. In spite of natural gas we believe 
for the balance of the year and those in the use of all diesel and distillate fuel that distillates will continue to increase 
changes in trends which we find evident oils and where these lines may be in in District 1 (the East Coast area) 
today. The 1953 forecasts on these tables 1953 after allowing for the effect of addi- Diesel oils are shown below, Graph 2, 


United States by classifica 


: do not reflect the utilization of addi- tional natural gas. Districts 2 and 4 (the and have a considerable influence on the 
tional natural gas. We have shown the Central and Rocky Mountain states) totals just reviewed. Here all districts 


effect of natural gas on separate sched- have had a great rise since the end of continue to show increases of consider- 
tiles which we will introduce later. This the war while District 3 (the Gulf Coast able magnitude. Please note that the 
analysis was made possible by the annual states) and District 5 (the Pacific area) scale used is five times the scale above 
reports made by the Bureau of Mines show declines and have had erratic Now turning to residual fuel oils in 
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editors believe that this prediction is os — 4 

| Spece limitations prevent the publi- : 

& cation here of all the statistical data that ea 

cluded and quite a bit of the statistics 

effects of weather on petroleum con | | 

s00 
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Table 1 


Consumption of Distillate Fuel Oils (Including No. | Range Oil), Total United States (1950 and 1953 Forecast). 
(thousands of barrels daily) 


1.7 2.2 2.9 5.0 7.5 11.8 17.0 2.7 33.0 a. %.1 78.1 100.6 126.0 208.5 
2.8 3.2 3.7 6.0 6.0 6.6 6.2 


37.2 5 35.9 35.6 35.6 
24 
39.6 é 38.1 37.8 7.8 


7.1 ° 10.4 19.5 0 19.4 ae 2.9 
8.9 10.3 186 9.5 6 19.7 
u.0 13.42 23.2 2 24.3 4.9 
5.0 5.38 8.9 15.8 4 17.8 18.9 2.4 


15.0 16.5 2.3 27.3 34.6 4.3 35.6 9.7 
35.7 34.1 39.2 47.2 42,2 41,1 42.2 
$2.2 8.4 67.2 %.5 83.5 
305.3 332.4 382.6 688.6 546.5 512.1 610.4 


62, 18.9 0.0 19.8 15.6 15.6 15.6 
27.0 70.3 8.1 0 5.0 4.9 4.9 
Total 3.64 11.68 45,08 117.2 77.6 17.0 2.5 


‘ gar Military estimated with a pertion deducted from Heating, and balance from Miscellaneous 


1946-7-8 Military increased to allow for Imports while Miscellaneous, duced the same quantities 
| 1949 All uses estimated. Totals agree practically with Bureau of Mines calculations 
j 1940 All forecasts, including estimated effect of gaa 
1963 All forecasts, but exclude effects of additional natural gas supplies. See schedules for assumed displacement caused by natural gas 


iph 3, vou can see the different trends a remarkable advance due to tremendous 


pact of liquefied petroleum gas as well as 
since the war's end. District | continued sales of space heaters and other conveni natural gas on consumption of kerosine 


nerease and 


t made rapid advances in ence devices. In 1949 there was a large In order to see some of the kinds of 
1949 and we anticipate some additions decline which is hard to explain, but in uses tor which these fuels are sold we 
luring 1950 All the other districts de recent months fairly sizable increases 


included three more graphs, A, B, and ¢ 


clined in 1949 and we anticipate their have been again experienced, The trend These have been prepared to indicate 
ntinual decline until 1953 along witl from 1950 reflects our ideas of the differ customer use of petroleum products. The 
District 1 ent impacts of natural gas on these mar classes of users that have provided ow 
Kerosine, Graph 4, after the war, had kets. Districts 2 and 4 also reflect the im expansion and that account fi our 


Table 2 
Consumption of Residual Fuel Oils and Kerosine (excluding No. 1 Range Oil), Total United States (1950 and 1953 Forecast) 
(thousands of barrels daily) 


Rall roads 186.0 153.7 167.0 177.4 220.7 274.0 18.5 307.7 274.6 367.2 244.8 175.3 19.3 103.9 
Vessels 196.0 167.5 17.4 168.) 155.2 103.7 170.5 251.7 241.5 779.0 241.7 235.0 227.0 
Total & Electric 64.4 65.5 %.5 77,2 92,2 139.6 157.0 155.1 224.0 235.0 

30.48 1.9 4.4 95.1 37.6 38.6 4.5 2.9 57.4 62.6 60.0 60.0 60.0 

Dleetric 15.18 $7.2 9.2 %.7 2.1 88.7 109.6 72.5 164.0 175.0 202.0 
Smelt. Wining . 199.) 19.1 166.8 141.9 74.0 21.5 230.5 ™.8 249.8 315.6 322.0 328.8 328.8 328.6 
eating 107.2 122.7 127.5 130.0 117.0 120.2 1%.3 184.5 157.8 1%.5 183.7 202.3 
Wilitery %.3 0.1 30.6 9.1 155.0 254.1 267.0 102.3 66.0 67.2 46.5 4.5 4.5 
O41) Company( Incl Crude) 114.2 126.8 132.3 138.9 123.0 1249.0 19.2 157.1 159.1 163.1 149.9 164.3 164.3 181.0 
Kiece)lareous 14.9 4.5 15.3 16.5 17.6 12,3 4.2 7.7 13.7 16.3 16.4 16.4 


1 321.8 1 446.5 1 485.7 1 334.4 1 4%.1 1 971.7 1 353.4 1 360.0 1 367.7 
Exports 49.1 47.9 4.7 33.1 (inel.im Dom. probably unter try) 35.6 33.6 %.0 2.0 
Tetal Uses 932.8 12 7 


4 7.8 2 062.5 143.6 1 92.8 2 446.5 2 485.7 1334.4 1 455.5 1 407.3 1 387.0 1 386.0 1 387.7, 


Range 80.8 2.8 313.2 14.2 109.5 104.8 122.1 142.7 171.2 193.9 1%4.8 20.8 227.4 
Treetor Puel 11.7 10,8 11.9 12.8 12,2 4.1 16.1 16.8 18.5 2.6 22.5 16.9 15.9 15.1 13.7 
Other 9.1 62.4 64.9 65.7 67.6 78.0 97.4 2.5 95.9 101.4 


All Domestic Uses 149.4 (1527.2 153.8 184.9 189.0 188.2 185.8 194.6 25.4 21.3 281.4 307.3 282.2 91.8 342.5 
Exports %.) 0. 22, ».8 8.8 7.0 13.0 13.4 6.9 23.7 19.9 96 6.9 5.0 3.0 
Total Uses 173.7 272.8 286.4 294.2 197.8 295.2 198.8 208.0 222,385.00 301.3 


1944-7-8 Militar nereared to allow for Imports while Miscellaneous 
* Porecasts exclude effect« of additional natur 


Ol Company and Heating (1945 only) were reduced 
i supplies. See schedule for assumed displacement caused by natural cas 
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| 
Diesel 
Other 
Total 
oval 37.0 5.9 38.6 35.5 29.0 3.2 2.7 4.8 %.7 
Other - 0.7 Led 1.2 1.6 1.2 2.3 2.5 { 
Total 37.0 35.9 %.2 30.1 %.3 30.3 %.0 38.8 33.0 
& 
Diese) 2.7 3.5 4.2 4.5 $.0 5.5 6.0 
Other 5.4 6.6 7.2 8.0 9.1 10.) 
Total 10.1 12.5 4.1 15. 16.3 i 
Gas 5.98 7.98 9.4 10.1 11.2 11.7 | 
Electric 2.28 2.28 4.0 44 
A 
ose) 4.3 3.8 4.0 5.3 6.4 11.3 1.5 
Other 11,3 10.5 13.0 14.7 19.6 2.3 7.0 
Total 15.6 17.6 2.6 4.5 
Renting 222.6 225.7 6.1 15.6 n.3 18.88 308.4 
’ 
: 
Diesel 0.4 0.4 . 0.4 0.4 0.8 0.5 0.7 0.6 0.9 1.2 1.2 1.2 1.1 id aN 
Other 2.1 1.7 2.) 2.4 2,2 1.9 2.0 2.5 4.2 4.9 8.2 4.3 4.1 4.1 ; 
Total 2.2 3.5 2.2 2.9 5.6 2.4 2.7 3.1 6.1 9.9 5.2 $.2 5.2 
13.4 10.5 12.2 13.5 14038 6.42 16.68 2.4 23.9 37.1 38.6 39.7 45.2 
Other 7,7 7.9 13.6 4.8 16.28 22,72 2.48 19.7 22,2 2.8 25.4 25.8 2.9 3.3 25.2 
Total 33.6 2.3 0.58 39.1 39.0 62.5 64.4 61.6 64.4 7.2 
04) 7.5 8.0 8.8 10.9 12.2 13. 6.1 18.1 23.2 37.0 32.9 38.4 
60.0 65.4 67.4 74.9 92.2 134.6 191.9 162.0 148.1 191.4 22.7 246.6 275.6 367.6 
: Other 299.6 400.0 439.6 634.5 439.8 452.6 $08.2 625.1 699.6 646.6 745.8 90.8 
92,5 $7.7 52,3 29.2. 68.4 2.7 62,0 38.2. %,0 18,0 
| 
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CopPpER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


Headquarters for BRASS, BRONZE, and COPPER 


Extending Condenser Tube Life 
By Reducing Fouling 


Experience has shown that the life 
of condenser and heat exchanger tub- 
ing is often shortened becaus:2 of local- 
ized attack brought about ty foreign 
matter lodging within the tuves or de- 
posited on the surface of the tube sheet 
or the tubes themselves. 

Much can be done, as a preventive 
measure, by using screens and strainers 
tokeep foreign matter from condensers, 
heat exchangers and pumps but natu- 
rally screens have limitations. They 
cannot keep out marine growth and 
slime both of which may seriously in- 
jure condenser tubes. Also they cannot 
prevent corrosion-erosion of tubes 
when fine particles of sand are sus- 


pended in the water. 


Operating Conditions Variable 
The kinds of materials removed 
from the cooling water varies surpris- 
ingly from plant to plant even though 
separated by only a few miles. In some 


Admiralty condenser tube attacked by impi 


on the inside wall 


the pitted area, the gray is a thin layer of protective film. 


plants large rotating screens are in 
almost continuous operation. Other 
plants operate their rotating screens 
intermittently depending on seasonal 
runs of fish, leaves, branches, etc., 
brought in during and following pe- 


ingement 
The 


riods of storm, high or flood water. 

The kinds of debris which have been 
removed by screens, bars and strainers 
make an impressive list: fish, seaweed, 
grasses, leaves, branches of trees, shell- 
fish, paper, nuts, bark of trees, stones, 
jelly-fish and all sorts of anima! and 
vegetable matter. 

The illustration shows impingement 
corrosion pitting that developed on the 
inside surface of an Admiralty tube. An 
object lodged in one side of the tube 
had caused turbulence. The full force 
of the circulating sea water was cen- 
tered on this area while the opposite 
side was untouched because it was cov- 
ered by the obstruction. Also other sec- 
tions showed no appreciable deteriora- 
tion. Some of the pits were so deep, 
however, that penetration of the tube 
wall had occurred in places. 

Alloys are available which are much 
more resistant than Admiralty to 
this type of attack—Aluminum Brass, 
Duronze IV (Ar- 
senical Aluminum 
Bronze) and Cupro 
Nickel alloys. The 
individual merits 
of these alloys vary 
with the composi- 
tion of the water. 

Experimental 
work is in progress 
to ascertain the ef- 
fect of higt water 
velocities on these 
alloys. For low ve- 
locities in clean sea 
water impingement 
corrosion resist- 
ance of 70-30 Cu- 
pro Nickel contain- 
ing 42% Iron is 
outstanding. Nevertheless, no alloy is 
invulnerable under adverse operating 
conditions. 


Dangers From Foreign Matter 
Some of the adverse effects are: 


corrosion 
dark portion is 


1. Blockage of condenser tubes by 
debris with marked reduction in heat 
transfer. 

2. Under severe fouling conditions 
the unit may go “non-condensing” with 
loosening and leaking of condenser 
tubes in the tube sheets and warping of 
the tubes and tube sheets. 

3. High back pressure due to restric- 
tion of flow by large masses of marine 
growth and debris damages pumps and 
associated piping. 

4. Debris jamming of valves and. or 
restriction of flow through valves. 

5. Inlet corrosion due to increased 
water velocity around the object lodged 
at the inlet. The amount of turbulence 
due to increased water velocity in the 
ends of open tubes also increases inlet 
end corrosion (impingement corrosion 
or erosion-corrosion) in these tubes. 

6. Corrosion pitting or cracking ini- 
tiated by decaying organisms and vege- 
tation, particularly during periods of 
shutdown. 


Maintenance Vital 

Obviously the proper maintenance 
of screens, bars and strainers and peri- 
odic cleaning of condensers and heat 
exchangers are of the utmost impor- 
tance to prevent fouling and excessive 
corrosion. The failure to do this is prob- 
ably the greatest single cause of trouble 
in condensers and heat exchangers. 

The time and expense involved in 
keeping screens, bars and strainers 
clean and in good operating condition 
may seem excessive yet all concerned 
with this matter are familiar with the 
kinds of trouble which have been pre- 
vented through the use of properly op- 
erating equipment. 

Installations along the sea coasts re- 
quire much ingenuity in the design of 
rotating screens and care in the selec- 
tion of materials of construction in or- 
der to keep operating difficulties due to 
wear and salt water corrosion at a mini- 
mum. Due to the difficulty in anticipat- 
ing the load of debris which may be en- 
countered, it is hard to estimate the 
capacity of such equipment. The size of 
openings in screens should be small 
enough to stop all debris which cannot 
pass through the condenser tubes. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
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General Electric’s DP turbines, available in 
three frame sizes and a variety of ratings, can 
be profitably used in many different applications. 
yet they compose a standard line and incorporate 
standard parts. This standardization gives you 


four important benefits: 


EASY TO STOCK SPARES Because most ports ore interchangeable on all models, spares can 
be stocked at low cost. A spare parts kit, containing 91 items, can be obtained with the turbine. This simple 


method of stocking spares lowers maintenance costs and provides protection for several DP’s in your plant. 
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INSTALLATION SIMPLIFIED 
All models, regardless of frame size, horsepower, 
or speed ratings, have identical shaft height, 
keyways, and coupling fits. Thus, installation problems are 
simplified, and you can move these center-line supported 
units from job to job without a “custom line-up.” 


A BETTER TURBINE 
Manufacturing savings from standardization are 


passed on to you in the form of special features 
at no extra cost. For instance: hydraulic governing, com- 
bined trip-throttle valve, 30°) speed range are ad- 
vantages you'd expect to find only in custom equipment. 


GREATER FLEXIBILITY 

As the shaded parts in the diagram illustrate, 

most DP parts are identical on all frame sizes 
ond ratings. In this way, you can adapt a DP for different 
job requirements with only minor changes. A different 
nozzle plate gives you a different horsepower output. 
A change in governor gears provides a new speed range. 
When modernization programs demand a change in plant 
operation, the DP’s flexibility will save you money. 


Ask your General Electric for full 
details about the DP mechanical-drive turbine or write 
for bulletin GEA-4955. Get the full details on how 
standardization will benefit your plant operation. 
Apparatus Department, General Electric Company, 
Schenectady 5, N.Y. 
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Legend 

OTHER VESSELS 

HEATING SMELTER MINE 

RAILROADS EXPORT eng TRACTOR 
RANGE 


Graphs A, 8 and C 
A (upper left) Principal Uses of Residual Fuel Oil, Total U. S. B (upper right) Principal Uses of 
Kerosine, Total U. S. (excluding No. | range oil), C (lower left) Principal Uses of Diesel and 
Distillate Fuel Oils, Toto! U. S. (excluding No. |} range oil). NOTE—1953 in each case allows for 
effect of additional natural gos. 


losses can be seen at a glance 

It may be interesting to note that 
since before the war the consumption of 
kerosine and light fuel oils increased 


rapidly until this last year. Using the 


estimate for 1950 given in this report, 
kerosine will show an increase of 60 
percent over 1941 and diesel and distil 
late oils will show an increase of 100 
percent. This compares with an increase 
tor gasoline of about 42 percent and tor 
residual tuel oils 


me 1949. | 


of only 28 percent. Dur 
wever, kerosine and distil 
late tuel tls showed up poorly, even 
alter adjusting the figures to take into 
consideration the unusually warm 
weather tor 1949. Gasoline continued to 
nerease about the way it was estimated 
andl residual fuel oils seemed to have 
just about kept even with 1948 These 
changing trends have been hard to ewalu 
ate and even more difficult to torecast 


Rear this in mind when vou judee these 


forecasts at some later date 


Effect of Natural Gas— 
Additional Supply 

All the known additional major nat 
ural gas pipe lines have been catalogued 
on schedules which show the areas ai 
tected and the petroleum liquid equiva 
lents of the additional gas supplies We 
think 


lines are 


these are complet The 


those 


pretty 
approved and those 
projected 

From these data we find that natural 
gas equivalent to 518,000 barrels a day 
will be available in 1953 which was not 
available in 1950. If all of this were to 
replace oil, the results would be terrific 
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Market researchers have been studying 
the probable effect on our liquid petro- 
leum sales resulting from these addi- 
tional supplies of natural gas. Their re- 
sults, with some modifications, are shown 
on Schedule 1 


user they think will turn to gas, and by 


Here we see the class of 


areas, and the extent of displacement of 
liquid fuels. It is interesting to note from 
this table that on an overall basis for the 
UL. S., we indicate that of the equivalent 
of 518,000 barrels daily of natural gas 
available in 1953 not available in 1950 
just about one-half of this will displace 
There is included a 


liquid petroleum 


small quantity of displacement which 


probably may come about by additional 
uses of liquefied petroleum gas, particu 
larly in the kerosine category 

Now apply these quantities to the 
forecasts made for 1953, which were he 
fore allowance for additional natural gas 
supphes, These results with comparisons 
with 1950 are shown on Schedule 3. The 
conclusions are rather startling 

Between 1950 and 1953, we believe 
that the consumption of fuels in District 
1 will increase only 5 percent during this 


entire three vear period. As noted in 


Tables 1 and 2, the distillate fuel oils are 
expected to merease substantially more 
than this, but we estimate that the use 
ot residual fuel oil will actually decline 
This is primarily due to the loss of 
heavy gas enrichment oils. In the cen 
tral part of the U. S. and the Rocky 
Mountains ( Districts 2 and 4) we believe 
that there will be no additional fuel oils 
required in 1953 as compared with 1950 
Although here again the light fuel oils 


show a fairly good increase, we look for 
a substantial decrease in residual and 
kerosine oils. Part of this decrease im 
kerosine may come about through the 
impact of liquefied petroleum gas rather 
than additional natural gas, but we have 
considered both of these effects on kero- 
sine in this particular area and that ac- 
counts for the somewhat higher percentage 
decrease which we have shown. In the 
western area (District 5) we anticipate 
that there will be an actual loss in fuels 
sold in 1953 as compared with 1950 to 
the exent of 8 percent, and unlike the 
other districts, we think that each of the 
fuels will show a part of this dechne 
For the U. S. as a whole the additional 
natural gas which we think will be util- 
ized and which will displace oil will have 
the effect cancelling out 


any increase during these three 


of practically 
years 
for the consumption of liquid fuels. The 
distillate and diesel oils are expected to 
show a fairly good increase which would 


1953 Forecast of Uses Which May Be Re- 
duced by Increased Supply of Natural Gas 
(1000 Barrels Daily) 


Distillate Fuel Oi 

Gas and Electric 
Dremel 648 12.7 12 m7 
(aAher 55 02 211 

rs, Mines and 

Mfg. Other 23.0 17.8 419 
Heating 471.2 611 7583 
No. 1 Range Oil 9.6 a4 37.0 


Total Dist. Fuel OU 526.0 2804 6.5 879.0 


Residual Fuel Oil 

Gas and Blectric 192.3 MOS 

Smelters, Mines & Mfg. 1718 1041 474 3233 

Heating 142.5 32.9 
Total Residual 146.0 1324 875.2 

crosene 

Range (ni 140.3 419 22 2134 

418 #3 as 80.9 


Total Kerosene 82.2 


Grand Total Products | 1233.7 | 517.6 207.2 | 1958.5 
Reduced Consumption After Allowing for 
Increased Gas Use—£stimated 


Destillate Foe! Out 


Gas and Electric 


Diese! 55 17.7 
(her 25 0.2 2.7 
Smeltera, Mines and 
Mfg.- Other 12.9 10 340 
Heatiny 445.5 188.1 453 678.9 
No. 1 Range Oil a6 19.1 27.7 
Total Distillate 
Fuel Ol 4707 «6337 476 «6761.0 
Residual Foe! (il 
Gas and 1473 7.1 Ls 
Smelters, Mines and 
Heating 134.7 32.9 25.2 192.8 
Total Residual 4435 130.9 0.7 6754 
erosene 
Range On! 159.3 12 185.2 
(ther 73 72.8 
Total Kerosene 190.2 50.3 85 258.0 


Grand Total Products 1113.7 423.9 | 156.8 | 1604.4 
Total Loss from Added Gas 120.0 


Fuel OU Equiv of New 
Natural (as a4 213 lol 518 


Nete: No additional effect on Distnet 3 was assumed 
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When 
these tubes go in, 
they’re in to stay! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


(4 patented alloy) 


Here s the reason why Chase 
Antimonial Admiralty stays on 
the job year after year: 
Admiralty with an 
antimonial content of less 
than .007% (the minimum 
set forth in Chase Patent No. 
2,061,921) cannot be depended 
on to guard against dezincifi- 
cation under all conditions. 
Over a wide range of 
applications, protection calls 
for a minimum of .015%. 
And Chase boosts the nominal 
content to .035% ... to make 
doubly sure that despite no: mal 
commercial variations every 
tube contains at least .015%. 


This time-tested Antimonial 
Admiralty is Chase-patented. 
Get the facts today. 


Hoadguarlers for 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK hondiest way to buy bross 
ALOANY ATLANTA BALTIMORE BOSTON CHICAGO CINCINNAT) CLEVELAND DALLAS DETROIT HANSAS CITY MO (OS ANGELES 


WHEW ORLEANS YORK PHILADELPHIA PITTSBURGH PROVIDENCE MOCHESTE® (GUIS SAM FRANCISCO SEATTLE 
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ORBIT FORGED STEEL 
VALVES installed on this 
Propane Dehydrator Unit 
are giving dependable 
Service. 


ORBIT VALVES shown are 
Fig. No. TF301-3 3” 300 
Lb., Stainless Steel 
Trimmed. 


Orbit Forged Steel Valves are Engineered and designed 
to hold the elusive Liquefied Petroleum Gases 


Safety, Service and Low Cost performance are engineered 
into Orbit Forged Steel Valves. The Drop Forged Steel 
Body and Bonnet are welded together to form an integral 

pressure vessel—danger of volatile vapor leaks are thus a ag 

eliminated. ORBIT’S Friction Free Seating Principle gives (serving the Gulf Coast) 
a positive dependable shutoff. The Stem is Plastic Packed casnen. wrens 
which is permanent and effective. Plastic Packing is Ad- The Greot Western Co. 


“ (serving the Rocky Mountains and 
justable. 


BRANCHES: 


* Orbit is ao Trade Mark 


ORBIT VALVE COMPANY 


P. O. Box 699 TULSA, OKLAHOMA 
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Percent Change 1953 
Gas Vs. 1958 


Kerosene 


Total 
Nete: No additional effect on District 3 was csvuned 


be offset by losses in residual fuels and 
kerosine 


Conclusion 


Our conclusion is that we find that 
the probable sales of liquid petroleum 
fuels in 1953 percent 
above 1950. How they will trend beyond 
that time will largely 
further developments of natural gas. We 
whether the tremen 
taking 
will 


may be only 1 


depend upon 


have no tdea now 


dous strides which have been 


place in the natural gas business 


at anywhere near 
rate or not. Our 


natural gas, ex- 


continue beyond 1953 


this same schedules 


show the additional 
pressed in liquid petroleum equivalents, 
for 1951 as 283,000 barrels daily, for 1952 
this figure drops to 166,000 barrels daily 
and for 1953 to only 69,000 barrels daily 
In other words, the biggest unpact we 
believe will be felt during next year and 
additions therafter will be much smaller 
This conclusion is based upon only the 
present plans for pipe lines. If some im 
portant new pipe lines are approved as 
we go along, this picture might change 
considerably and the effects on the con 
sumption of liquid petroleum 
We do not imag- 
lines 


would be 
to lower our forecasts 
ine that plans for additional pipe 
will stop by any means, but they 
slow up. However, they could very 
affect the latter part of this three year 
into the 


may 
well 
period and extend more dis- 
tant future. We 
should 
increasing 


believe the industry 
developments with 
and try 


their effect on the 


watch these 


concern more 
seriously to evaluate 
liquid petroleum business 

The effects of these developments are 
iar reaching. We have calculated that by 
1953 the would have to 


gasoline yield 
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SAFETY IN DRIVING—A new “traveling” course instituted by Humble Oil & Refining Com- 
department 


pany and Humble Pipe Line Company in conjunction with the safety 


brings to 
driving company vehicles. The complete 


remote field locations instruction for 


course is given in o mobile driver educetion unit, the large trailer of which, shown above, is 
divided into two compartments—o testing room and an interview room. Approximately 40 


drivers a week are given instruction with aims of driving ¢ 
semi-permanent units, staffed by 26 instructors from vorious 


and imp . Five 
compony 


departments of 
operations, provide a similar program tor employes in Houston, Baytown, San Antonio, and 


at Waco and Irving products 


Consisting of three phases, the course includes on examination of driver's visual skills 
recovery, color perception, and steadiness. A written examination quizzes the “4 

on traftic laws, safe driving practices, and mechanical phoses of vehicle operations. The 
Ghied phase tnetedes on driving skill evaluation. 

At the end of the course, individual outcome is reviewed privately by instructor and 
driver at which time shortcomings are noted and improvements suggested. 


to a new all-time high of over 
crude barrel, 
believe 


increase 
46 percent 
whereas the combined fuels we 
would drop from the 44% percent, which 
we estimate as required for 1950, to be- 
low 42 percent for 1953. An even greater 
drop of yields is indicated for residual 


out of the 


fuel oil. This is predicated upon the um 
ports of residual fuel oil remaining about 
If the imports decreased, this 


additional 


constant 


would naturally throw some 
consumption to the domestic refiner, but 
if the 
as they are 
then the 


imports stay at about the same 


now during the next few 


vears, domestic refiner would 


have to gauge his operations so as to 


make about residual fuel 
oil out of the barrel than we anticipate 
1950. 


important implications for 


3 percent less 


he will make during These calcu 
lations have 
the U.S 


the trend toward reduced residual yield 


refiners. They simply say that 
should be hastened, that we have prob 
ably passed the high point for the yield 
of kerosine, but we would have to get 
set for new all-time high yields for dis 
tillate fuel oils, particularly diesels, and 


A Gulf Publishing Company Publication 


gasoline. With the imcreased octane re- 
quirements for gasoline, this latter may 
If our figures are 
indicated 
yields 


pose a few problems 
trend is 
exact 


correct, the clearly 
although the percentage 
might be somewhat different when we 
actually come around to 1953 
Regardless of this somewhat 
outlook for liquid fuels, the total domes- 
tic consumption plus exports of all petro- 
should 


dismal 


leum products continue to in- 
rather slowly for the 


Those companies which will 


crease, but next 
few years 
have significant natural gas sales relative 
to their oil business will benefit from 
sales and tend to offset some of 
the adverse effects to their oil business 

While some better appreciation of the 


industry problems may result from this 


those 


we all should appreciate the fact 
that 
changes could affect the forecasts 
that a war 
change that our 
then would be how to obtain maximum 
quantities of almost any kind of petro- 
leum or gas 


paper, 
that 
price 


these are all guesses, large 


materially, and would so 


conditions problems 
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* 1950 Estimated 
Kerosene is il 317 
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Why are Oil Refiners standardizing 
On Hartzite Cooling Tower Fans? 


This is significant: Since 1941, thousands of 
Hartzite plastic fans of 10’ to 22’ diameter have 
been installed in oil refineries, and not one has 
failed for any cause except obvious abuse. 


No wonder oil refiners are standardizing on 
the Hartzell cooling tower fan! 


The Hartzite blade is not only extremely re- 
sistant to vibration and shock damage, but also 


practically impervious to weathering and the acids 
and alkalies found in oil refining. It stands up 
unusually well against abrasion. 


Where the Hartzell cooling tower fan has been 
tried it has been specified regularly on following 
towers by the same user. Practically all the re- 
liable cooling tower builders specify it, many of 
them exclusively. 


This fan solves one of the most irritating and 
costly problems of the industry. We invite you 
to clip and mail the coupon below for full in- 


formation, or drop us a line. And remember — 
new tower or replacement, insist on Hartzell fans, 
3’ to 22’ diameter. 


Compony 

Quest & Ne PROPELLER FAN CO. 

rete Olv. OF CASTLE HILLS CORP. 


PROPELLER-TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS © ENGINEERING OFFICES IN PRINCIPAL CITIES 
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Refinery and Other 


PLANT CONSTRUCTION 


(Tabulation Starts on Next Page) 


Vacuum Oil Plans New 
English Lube Refinery 


Vacuum Oil Company, Ltd., 
iary of Socony-Vacuum Oil Company, 
Ltd., is planning a 20,000-barrel-per-day 
refinery specializing in high grade lubri- 
cating oils at Coryton, England. Ex- 
pected to go on stream in about 30 
months, the plant will cost an estimated 
$30 million and will treat Middle East 
crude primarily. Products will replace 
those at present imported from dollar 
sources, according to the company 

Refinery operations and Vacuum Oil's 
present marketing facilities in the United 
Kingdom will be merged with the oil 
storage, blending and packing business 
of Croy Company, wholly 
owned subsidiary of Powell Duffryn 
Ltd. Combined business will be carried 
on by Vacuum Oil with Socony-Vacuum 
and Powell Duffryn each having an 
equal interest in the company 


a subsid- 


tros 


Natural Gaso Plant 
At McAlien Completed 


With daily capacity increased from 13 
million to 20,000 mef., Continental Oil 
Company's operated Rincon natural gas- 
oline plant near McAllen, Texas, has 
been completed at an expenditure of 
$1.3 million. Located 45 miles northwest 
of McAllen and 20 miles northeast of 
Rio Grande City, the plant will have a 
daily production capacity of approxi 
mately 16,000 gallons of liquid petroleum 
gas and approximately 25,000 gallons of 
gasoline. It will return approximately 
8500 mcf. of gas to the five main reser- 
voirs daily. Remaining gas available will 
for commercial and domestic distribu- 
thon 

Originally a gas compressor unit, the 
installation was developed into a natural 
gasoline plant in 1945. The plant now 
serves the Rincon Field, which includes 
more than 150 oil wells and several gas 
and in-put wells 


Shamrock Cat Cracker 


Shamrock Oil & Gas Corporation will 
install a Houdriflow cat cracking unit at 
its McKee refinery near Sunray, Texas, 
to be completed by early 1951, Construc- 
tion is by Catalytic Construction Com- 
pany. When finished the unit will have 
a design fresh charge capacity of 5900 
barrels per day, with additional capacity 
to permit recycling for increased gaso- 
line output 


KATY -3 CONSTRUC- 
TION—Above is a photo 
taken ot Katy-3, a new 
netural gos processin: 
plant, designed tor high 
recovery of propane at 
the Katy, Texas, gas cy- 
cling plant, Humble Oil 
& Refining Company, op. 
erator. Now on stream, 
the plant is designed to 
process 300 million cubic 
feet of gas daily. Shown 
are the high-pressure ab- 
sorbers in the new plont 
which operate at 1850 
pounds. Pumps supply 
these absorbers and reabsorbers with 4600 
tional absorbers remain to be installed on 


Ashland Buys Mid-West's 
National Refining Firm 


Mid-West Refineries, Inc. has an- 
nounced sale to Ashland Oil & Refining 
Company, of the inventories, trademarks, 
and substantially all physical properties 
of its wholly owned subsidiary, National 
Refining Company. Ashland is to assume 
sales commitments and supply obliga- 
tions of National Refining. The sale m- 
cludes the Findlay, Ohio, refinery where 
operation was recently discontinued. Mid- 
West is also planning to install new 
processing equipment at its Alma, Mich., 
refinery tor the production of high-octane 
gasoline and other petroleum products 


Skelly Plans New Facilities 


Completion during the year of Skelly 
Oil Company's fluid cat cracker at the 
El Dorado, Ark., refinery marks the first 
of new facilities to be placed in epera- 
tion under an enlargement and modern 
ization program begun in 1948. Yet to be 
completed are the new crude distillation 
unit, expansion of gas recovery, cat 
polymerization, asphalt manufacturing 
and gasoline treating facilities, and re 
vamping and modernization of existing 
thermal cracking units 


Dunkirk Refinery Partly On 


The Dunkirk refinery of Societe Gen- 
erale Des Huiles de Petrole is in partial 
operation although construction will not 
be completed until end of 1951. A 6090- 
barrel-per-day topping unit has been 
commissioned. Crude oil cargoes have 
been arriving since December at the re- 
finery whose operations are said to be 
the first since 1 
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gpm. 
the 
further photos and description of this plant. 


Gaso Extraction Plant 
For Elk City Field 


The adoption of facilities to provide 
cycling, repressuring, and crude stabili- 
zation is included in the design of Shell 
Oil Company's new Elk City field, Okla, 
gaso extraction plant. Refinery Main- 
tenance Company was to begin construc- 
tion immediately. The plant is in Beck- 
ham and Washita counties, and when 
completed, will be capable of handling 
approximately 100,000 mcf. gas daily 

Ihe cycling, repressuring, and crude 
stabilization facilities would considerably 
increase the recovery of valuable prod- 
ucts, according to Shell. However, their 
installation depends on the adoption of 
some plan to unitize the interest of op- 
erators and royalty owners. When such 
an agreement is attained, other operators 
in the field would be given the oppor- 
tunity of sharing in the ownership of 
the plant. 


National Co-Op Modernizes 
At McPherson Refinery 


_ Capacity at the McPherson, Kan., re- 
finery of National Cooperative Refinery 
Association will be boosted from the 
present 18,000 to approximately 22,000 
ae per day with the installation of 

“package” fluid cracking and catalytic 
rization. Existing equipment is to 
be modernized with tankage added and 
utilities expanded. Engineering work is 
under way by Refinery Engineering Cor- 
poration which will supervise construc- 
tion under license from Universal Oil 
Products Company. 

National Co-Op also will lay 30 miles 
of new 8-inch line from Rice County to 
the plant for additional crude 
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Project 
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The tabulation appearing below, and on four addi 
tional pages, is a regular PETROLEUM REFINER 
feature which, it has been shown, fills a definite need 
in the processing industry 


To the end that the tabulation appears correct and 
complete each month, readers are asked to 1) send 
data (as called for by column 


2) furnish details 


REFINERY and Other PLANT CONSTRUCTION 


which are missing in any item in the current tabu- 
lation and 3) report from time to time on the prog- 
ress of these projects. 

Such cooperation, of tremendous aid in keeping 
the tabulation continuously up to date, will be much 


appreciated. 
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PAST 
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Freeport Sulphur Co. 
ChiCo 
Svoony-Vaeuum 

Sorony Vacuum 
Soeony- Vacuum 


Soeony 
Seeony Vaewum 
Senneborn Sone 


Standard (hi Co 
(Cahfornia 

United Refining Co 
MID-CONTINENT 

*Ashiand O11 & Refg 
Co 

Cities, Servier, Del 

Consebdated (rae 
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The Derby Obl Co 
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The Dow Chem Co. 


Farm Bureau 
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Corp 
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The Shallow Water 
Refining Co 

Shell Chl Co 
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Seeony- Vacuum 


Soreny- Vacuum 
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(Oto 
Maodard 
Mandan 
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Standard 
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Ohio 
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Barber, N. J 


Perkersburg, 
W.Va. 
Riehmond, Va 
Bayonne, NJ. 


Westville, NJ 
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Motule, Ala 


Warren, Ps 


Canton, 


Cicero, 
Cement, Okla. 


Wiehita, Kane 
Weston, Ohio 

Midland, Mich 


Mt. Vernon, 
lad 

Mt. Vernon, lod 
Mt. Vernon, Ind 
Chitwood, Okla 


MePhereon, 
am 
Star City, Ark 


Poeabontas, Ark 

bredenekstown, 
Ark 

MeMbereon, 
Kane 


Sublette, Kans 
Lama, 

Seminole, 
Derade, Ark 


Blue Island, 


Fiat Hoek, 
Mich 
Okla 


Shallow Water, 


bok City, field 
Obl. 

Dorado, Kans 


St. Louw, 
Lows, 
squsta, Kans 


Mich 


Trenton 
Cleveland, 


Cleveland, bro 
Loma, 
Lima, 
Lama, 


Crd. Cat. 
Reformer, 
Alkylation 
Crude Units 
Boiler Plants 
Tetraftuoroet hy 


Sulfur 
MEK Dewaxing 


Light Oi) Trtng. 


Antipollutien, 
Aewd 


Ref. Conversion, 
niargetnent 
Lab. Steam Gen 


Change to Poly, 
Laght Ends Pite 

Compound Pit 

Compr. Sta. 


Cat. Cracker 

Cat. Crk. Change 
Lube Filtering 
Comp, Sta. & 
Pipeline 

Phad Cat. Cr 


(ins Coneen 
Vacuum Umut 
Compr. Pit 


Comp. Sta 


Casoline Plant 
Ref. Prdte Term 
Refinery 
Delayed Coke 
Water 
Tower, Steam 
Gen. Boiler 
Coke & Load 
ing 
Houdry, Cat 
Crk, LPO 
Reeoy 


Cat. Cracker 


Cat. Poly Una 


Reforming nit 
(ine Pit 
Crd. Dust. Cat 

Crk 

Thermal (rack 


Mince! Ref. Aces 
Houdry 


Houdry to TOC 


Clay Contact 


ne. Tank. Cay 


Liquid Gas Pht 


25,000 bbe 
10,000 btw 
5,000 
50,000 
300,000 Ibs. br 


| 3,500 gals 


400,000 Ibe. br 


tone 


5,950 bbls. 
3,200 bbls. 
28,000 
5,000 bbls. 


| 15,000 bbis. 


40,000 the. br 


1125 

1,200 bbls. 
40,000 mef 
5.000 bbie 


250 bbls 
5,000 mef gas 


4.000 bhte 
3,500 
300 bids 
24,750 mef 
122,000 
5.000 bp 


5,000 bp 
4,000 bp 


£22,000 


85,000 mef 
200,000 gale 
200 bbis 
9,300 


S000) bike 


3.000 


60,000 met 


1,250 


100,000 mef gas 


135.000 
13,200 bbie 
15,000 


15.000) 


18,000 
2,400 
215.000 
2.000 


$70,000 


$450,000 


$40,000 
$4 malbou 


$15,000 
$1.5 millon 


$4 min 


$2 min 


$40,000 


$400,000 


$2 millon 


$55,000 


10 aulhow 


$4 millon 
$1 


240,000) 


Under Coustr 


Uoder Constr 
Under Constr 
Under Constr 


Under Constr 


Under Constr 


Under Constr 
Contracted 
Under Constr 


Under Constr 
Planning 
Vader Constr 
Completed 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Planned 
Under Constr 


Under Constr 
Under Constr 


Under Constr 


Under Constr 
Under Constr 


Panning 


Under Constr 


Planning 


Under Constr 
Under Constr 


Under Constr 
Under Constr 
Under Constr 
| oder Constr 


Under Constr 
Planned 


Contracted 


Completed 


Under Constr 


ader Constr 
U ( 
Completed 


Jan., 1951 


Summer, 1950 
April 15, 1950 
2nd 1950 
1950 
2nd Qtr. 1950 
2nd Qtr., 1950 
2nd 1950 
1950 
1950 
2nd Qtr. 1950 
April, 1950 
4th Qtr, 1950 


April, 1960 
July, 1950 
2nd 1950 
Spring, 1950 
Spring, 1950 


1951 
1951 


1951 
May, 1950 


Spring, 1050 


Spring, 1950 
2nd 1950 


May, 1950 
June, 1950 


Oet., 1950 


1950 


May, 1950 
April, 1950 


April, 1950 


April, 1950 
2nd 1950 
2nd Qtr. 1950 
hed 1950 


bind 1950 


Novw., 1951 
Mid., 1950 
Karly 1950 


Petroleum Re finer 


Houdry Houdry, Braun Braun 
COP Braun Braun 
Kellogg Kellogg Kellogg 
Braun Braun 
Braun Braun 
Staff Howard- 
Mitchel! 
8.0.D, Day& | 8.0.D.4 
Zimmerman immerma/ 
Girdler 
Juik Radger | Badger 
Texaco Badger 


Chemieo, Keen & Wine 
Knowles Chemico 
Union Iron Wks 
Maff Cat. Constr 
Sollitt 
Dresser Dresmer 
U.0.P., Brown 
& Lite 
U.OP J. & L. Constr 
Staff Staff 
Staff Prichard, 
Mahoney 
staff 
U.OP. 
U.O.P. 
Staff, Constr Delta Constr 
Service Service 
Ref. Maint Ref Maint 
Ref. Maint. Ref. Maint 
Ref. Maint Ref. Maint 
to! Ref. Eng Ref. Eng 


Pritebard 
Poting & Bacon 


lummus Lommus 
Houdry Houdry Clarke, Cat 
Constr 
Staff 
Ref. Maint 


Peres Koeh Eng Koch Eng 
Ref. Maint 

Staff Beehw! 

Staff, Beehte! Heehtel 


Vacuum 


Seeony Vacuum 


Cat. Constr 
Vae Keehtel Keehtel 
Lummus Lummus 
Staff Hammond 
Staff Undetermined 
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i. 
4 
‘ 
Plant Sue | Cost (Contractor 
| 
% 
+ 
lene Reman Plant 
Bot- 
tling Pte. | 
Under Constr 
Paulsboro, NJ Vader Constr 
Paulsboro, NJ Under Constr 
Paulsboro, NJ Demgning Badger 
Paulsboro, NJ Mod my Under Constr Staff Staff : 
Pha. Dept 
Buffieo, N.Y Ther. Cat. Crk 14,000 bbls. 
Brooklyn, N.Y Ther. Cat. Crk. 
‘ 
Comp. Sta 
Compe. | 
Plaid Cat. Crk.) 
Add Tenkage, 
t 
sion to 
Houd at 
| = 
= 
88 ; 


LET TAYLOR HANDLE YOUR FLOW PROBLEMS 


© PRIMARY ELEMENTS 


(1) Thin and thick type Orifice Plates from 2 
to 24” in all standard materials. (2) Pre-Cali- 
brated Orifice Assembly for high-accuracy with 
pipe sizes less than 2” are a “Specialty of the 
House” with Taylor. (3) The new and exclu- 


4 Orifice Plate. 


Taylor Pitot-V enturi » sive Taylor Pitot-Venturi Flow Element which 
produces greater differential with practically 
Tayler no pressure loss—7 to 10 times greater than by 


the conventional Pitot Tube. (4) Also standard 
Venturi Tubes. (5) Flow Nozzles from 3 to 14" 
in all standard materials. 


Pre-Calibrated Orifice Element 
v 


© FOR MEASUREMENT 


(1) New Taylor high-accuracy Mercury Mano- 
meter which features Teflon bearings, high 
energy output, submerged check valves, 4 of 
1% accuracy, an adjustable leakliess damping 
unit, and interchangeable range tubes for con- 
tinuous ranges from 10 to $33 inches of water. 
(2) Taylor Aneroid (Mercury-less) Mano- 
meter, available in All-316 Stainless Steel or 
Cast Steel, accurately measures flow of hard-w- 
handle corrosive materials. No mercury to re- 
place, no stuffing box. Sealing fluids or blow- 
back systems seldom needed. Long service. 
Easy cleaning. Easy range changes. Both Mano- 
meters available with Square Root Integrators. 


A 
Taylor Aneroid Manometer 
4 New Taylor Mercury Manometer 


© FOR TRANSMISSION 


Taylor Remote Transmission Systems ac- 
curately, quickly, economically, and safely 
transmit rate of flow to conveniently located 
point. Transmitters can be indicators, record- 
ers or controllers. High accuracy —systems are 
calibrated to within 4 of 1% accuracy. High 
speed —only 2-second lag in 300 feet. Gives 
central control of widely distributed processes 
at one convenient point. Concentric dial trans- 
mitter with Mercury Manometer also available. 


a 
Fulscope* Recording Receiver *Trade-Mark 

Controller 
4 Taylor Indicating Transmitter 


e FOR CONTROL 


Indicating or recording controllers in single or double 
duty form, with adjustable sensitivity or automatic reset. 
Ratio Flow Controllers with two Manometers attached. 
Control point may be adjusted by any other process vari- 
able. Pneumatic-set controllers whereby control point can 
be pneumatically adjusted from any remote location. Inter- 
nally or externally d ic to 1 units. 


For complete details, write for new Flow Cetaleg 98175, or 
ask your Taylor Field Engineer. He'll show you how Taylor 
- Controller Instrumentation can help you solve any flow problem. 
with internally mounted Taylor Instrument Companies, Rochester, N. Y., and 
automatic-manual unit Toronto, Canada. 


A Fulscope Recording Pneumatic-Set Flow Controller 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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Industrial and commercial building walls need 
a rugged constitution. That's exactly why K&M 
“Century’’ Asbestos Corrugated walls are 
bound to be an economy for you. They provide 
all the structural strength and staying power of 
the proved K&M Asbestos-Cement combina- 
tion. They shed extremes of weather and other 
atmospheric threats, without even needing 
paint. They defy fire, rust, rot, rodents and 
termites. You can plainly add it all up to 
long-term freedom from maintenance. 


Mid-Continent Petroleum Corporation Refinery, West Tulsa, Oklchome. 


Elevator Tower and Penthouse protected by KAM" Century” 
Asbestos Corrugated, applied with “TOP-SIDE"* Fasteners. 


Initial savings are just as plain, for K&M 
“Century” Asbestos Corrugated goes up fast, 
no special work needed. Fitting is easy with 
ordinary cutting and drilling tools. Even scaf- 
folds and extra labor can be eliminated by 
using ““TOP-SIDE’’* fasteners. They're made 
so that K&M Corrugated can be anchored to 
steel members of any type, on sides or roofs. 
You'll have protective enclosure—and cost 
figures—that keep on looking good. 


Write for the name of your nearest K&M Distributor, 
and full data on K& M “Century” Asbestos Corrugated. 


& 8. Enterprise Corp. 2) 
Poor 


Nature made . Keasbey & Mattison has made it serve mankind since 1873 \ 


KEASBEY & MATTISON 
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SOUTHWEST 
Ada © 
Alba Refy 
Calumet Co 


Carthage Hydroecol, 


Continental Ohi Co 
Continental Assocs. 
Petroleum 


‘Chemica! Co 
Peso Natural Cas 


Paso Natural Cas 


E. I. DuPont de 
Nemours Co., Ine. 


Faso Standard Oil Co. 


Fullerton Oil Co 
Humble O&R 


Humble O&K 
Humble 


Humble O4 
Humble O4R 


Magnolia Pet. Co 


M ia Pet. 
etal 


Mathieson Chem. Co. 

Mayfair Minerals 
Coastal 

MeMurray Fefining 
Coa. 


North Amenecan (h! 
Consolidated & 
Ungren & Frazier. 

Pan Am. Ref 

Pan Am. Ref. 

Panhandle Producing 

& Refining Co 

Phillipe Chemical 

Phillipe Chemical 


Pontiac Refining Co. 
& Chicago Cory 


The Pure Oi Co 

be. On & 

On & Gas 

Seelt Co 

Seeony-Vaeuum Oh! 
Ca 

Standard (Texas 

Stanohad O&G 

Stanobind O&G 

The Texas Co 

t my Gas Pipe Line 

| Gas Pipe Line 

ROCKY MOUNTAIN 

Bl Paso Nat. Gas Co 

El Paso Nat. Gas 

FE) Paso Nat. Gas 

Empire Pet. Co 

Frontier Refining Co 


Salt Lake Refining Co. 
Sroux Oil Co. 


April, 1950 


Potwin, Kans. 


Potwin, Kans. 
Potwin, 


Houston, Texas 
Alba, Texas 
Princeton, La. 


Brownsville, 
Texas 
McAllen, Texas 


MeAllen, Texas 
Near Nordbeun, 
DeWitt 
County, Texas 

Chesterville, Tex 


Freeport, Texas 
Castro County, 


Texas 
Crane County, 


elas 
Vietoria, Texas 
Baton Rouge, 
la. 


Snyder, Texas 
Baytown, Texas 


Baytown, Texas 
Jourdanton 
Field, Texas 
Baytown, Texas 
Baytown, Texas 


Beaumont, Tex. 


Lolita-La Ward, 
Jackson County 


Texas 
Pasadena, Texas 
McAllen, Texas 


Tyler, Texas 


Bartlett Field, 
Jones County, 


Texas City, Tex 
Texas City, Tex 


Wichuta Falls, 
Texas 

Pitter, Texas 
bitter, Texas 


Corpus Chnnsti. 
Texas 


Dollarbide, 
drews Co., Tex 
Sunray, Texas 


Sunray, Texas 
Provident City, 
Texas 
Beaumont, Tex 
7 mi N Snyder, 
Seurry Co, 
Texas 
Rrownsville, Tex 
N. Cowden, Tex 
Tyerina-Canales 


Field, Texas 
Karnes City, 


Sterlington, La. 


Lea County, 
N.M 


ditto 

ditto 

Denver, Colo. 
Cheyeune, Wyo. 
Salt Lake City 
Newcastle, Wyo 


Compressor 


| Cafe- 
Crude 


Unit 
Refrig. N 

Gaso. 
Roof Replacing 
of Buty! Bidg. 
Misel. Facilities 
Gasoline Plant 


Research Bidg 
Mech. Maint 


Tw 
Comp. 


Fertibser Pit 
Cyeling Plant 


Fluid Cat Crack- 
er, Gas-Cone., 
Feed Prep. & 
Cyele-Oil Crk 

Gaso. Pit.. Gas 
Injection 
ities. 

Desulfo U mt 

Lab., Pilot Pit 
Additions 

Cat. Cracker 

Fertileer Plant 

Ine. Cap. Cactus 
Ammona Pit 

Ref. Petro-chem. 
Ph. 


Nat. Gaso. Pit. 
Cyclovermon 
Houdri. Cat. 
Crk 
Gas Stripping 
Thermofor Cat 
Cracker 
Gaso. Absorp 
Ph 
Chemics! Plant 
Gascline Plant 
Gas Compres- 
mon 
Nat. Con- 
te Process 


densa: 
Dehydration 


2,000 bias 
700 


87,000 mef 
75,000 mef 
20,000 mef 
12,000 mef 
25,000 mef 


100 tons 
4.050 hp. 


4,400 hp. 


40,000 mef 


26,000 mef 


30,000 bbls. 
15.000 mef 


50,000 mef 
5,000 bbis. 


1,500 bhis. 


300 tons 
440 tons 


5,000 bbis. 
170,000 


ethylene glycol, 


3,000 Ibe. 
ethylene 
22,000 mef 
15,000 bbls. 
5,900 bbis. 
60,000 mef 
15,000 bile. 
30,000 mef 


10,000 mef 


3.500 bbis 
bbis. 


$100,000 


$150,000 


$1.3 milhon 
$1 mihoo 


$5 million 
$1.1 million 


$1.27 million 


| $1 milhon 


$25,000 


$1 millon 


$5.3 milion 


, $15 million 


$6 milhon 
$300,000 


$2.5 mol 


$2-3 miulhon 


$! millon 


$1.35 milhon 


$325,000 
$285,000 


$725,000 
$10 milhon 
$300,000 
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Under Constr 
Completed 
Completed 
Under Constr. 
Under Constr 


Planmire 
Completed 


Under Constr 


Desgn 


Under Constr 


Contracted 
Under Constr 
Under Constr. 
Under Constr 
Autborited 
Under Constr 
Under Constr 
Completed 
Planned 


Planning 
Under Constr 
Under Constr 
Completed 


Completed 
Com pleted 


Design, Planning 


Under Constr 
Completed 
Under Constr 


Under Constr. 


Under Constr 


Completed 


‘ompleted 


Authorised 
Under Constr 


June. 1950 


Spring, 1950 
2nd Qtr., 1950 


Spring, 1950 Ine. 


Apmil, 1950 None 


Late 1950 


June, 1950 
Farly 1951 


May, 1950 


July, 1950 
May, 1950 
July, 1980 
Late 1950 
April, 1950 


1969 


Pall, 1950 


Spring, 1950 
Spring, 1950 


Chemico 
Chemico 


Mid.. 1951 


July, 1950 
Pereo 

Barly 195! 
May 

1950 

Mid., 1950 
April, 1950 
1980 
April, 1950 


Ref. Eng. 


Belleo 

Staff 

McKee, Hydro- 
Res., Ine 

Gaso” Plant 


Process Eng. 


0. L. Olson 


Veorhees- Walker 


Tellepsen 
Ferguson 


UOP, 1. & 


Chemico 
Chemeo 


Staff 


Fluor 


Staff 
McKee 
Gaao. Plant 


J. & L. Constr 
Process Eng. 


Ole Olson 
Austin 
Staff 


| 
REFINERY AND OTHER PLANT CONSTRUCTION—Continued  O. 
= = === 
ox, Estimated Probable 
COMPANY Plant Site Project Cost Status Complenon Licenser Contractor 
Standard (Oto: Lima, Obio Furfural Unit 4,500 bbis. $12 milhoo Under Constr. Mid 1950 Texaco Lummus Lammus 4 
Standard (Ota) Luma, Mbic Crd. Dist. Coke 19,500 bola. $5.5 mihon Completed helloge Kelloggs Kellogg 
Standard Lima, Obio Solvent Dewax. 3,500 bbis. $4.5 milboo Under Constr Mid 1050 Lammue Lumanes 
Standard (Obio Lima, Ohio Vacuum Unit 9,000 bbis. $1 milhon Vader Constr Mid. 1860 Lummus Lammus 
Standard (Ohio) Lima, Obvo Propane, Deasph 800 bbie. $1 milhon Under Constr Mid 1950 Kellogs Kellogg 
The Texas Co. Lawrencevi ile, Expand Refinery 20,000 bbls. Under Constr April 1, 1951 Foster Wheeler, Foster Wheeler, 
i. ‘ Kellogs Kellogg 
Tide Water Associated Drumright, Houdrifiow Unit | 4,500 bbis. Under Constr April, 1950 Houdry Process Eng Pe oi 
Oil Co. Cat. Cracker 
US. Dept. of Interior Louisiana, Mo. 80 bbis. $5 milhon Under Constr Late April, 1950 Keppers Koppens 
J 
Viekers Petroleum Reforming 1,000 bbis. Completed 
Viekers Petroleum Desaiting 6,006 bbts. Under Constr 
Blending Oul Under Constr 
Ine 
q Coastal Refinenes, Cycling Plant 
Ine. & Mayfair 3 
Add Gaso. Pit } 
4 
Pressure Absorp- 
hon 
Ammonia nt | 
Compressor Sta. | Staff | Staff ‘ 
Chemical I ater- Staff Stall hee 
mediate for | | 
Bedman & Stall, Harrie 
| Lommus at 
= 
Gaso, Plant Gago. Plant 
Tellepeen 
LO.P, 
Brown & Root 
| 
: 
Staff 
Cat. Constr 
Panning 
150 tons Under Constr. Radger Badger Vane 
50,000 met Under Constr. Stearns-Roger  Stearns-Roger 
3,000 mef Under Constr oe 
Under Constr Delta Delta # 
Compressor Sta. 5,500 bp Staff Staff 
Gas Purif. Pit 50,000 mef Stearne-Roger | Stall 
Gaso. Absp. Pit. 50,000 mef | | Stearne-Roger Stall 
Vac 1,500 bbe. Completed Koeb Staff 
2 Coke | Contracted June, 1950 Ref. Eng. Ref. Eng. 
Cat. Cracking Jan., 1951 Houdry Beebtel Houdry Heebte! 
Therme! (ré 1.200 bbie Spring, 1960 UOP Koeh Staff oer 
= = = = 
y 


COMPANY 


Sous Oil Co. 
Vaewum On) 
Co. 

WEST COAST 
Coatinental OW Co 
Colne Gasoline Co 
General Pet. Corp 
General Petroleum 
Geveral Petroleum 


General Petroleum 
Hancoek Chemeal 
Hancock (i) Co 
Paloma Refining (o. 
*Richfield Oil Corp 
Richfield Oil Corp 


Ou 

Stance! Asphalt 
Bitumuls Co. 

(Calf 


Co. of Calf 
Union O8 of © 
Union Oil of Calif 


Cnn Ou of Calif 


Union Ol) of Calf 


Union OF Co. 


FOREIGN 


Imperial On 


Panther Oil and 
Co 

Shell Chi Co. of 
Canada, Lad 


Supreme Kefineries, 


Supreme Hefineries 
Amerce 
Adminwtracion 
Narional Combust) 
ble Aleobel y 
Portand 
Consetho 
do Petroleo 
(oasetho Nacional 
do Petroteo 
Consetho Nacwonal 
do Petroleo 
Creole Pet. Corp 


Creole Pet. Corp 


Mene Urance Co 
Petroleos Meveance 
*Petrolece Meaeance 
Phillipe Co 
Puerto Koean (hi 

Refining Co 


Kefinana de Petrolece 
do Distrito Federal 


Refinana ¢ bx 


Kaploration 
Canbhean Pet 
Canbbean Pet 


Venesuelan (julf 
Refining Co 


Ventura, Cabf 


Torrance, Calif 
Torrance, Calif 


Torrance, Calif 


Cuyame, Calif 


Cuyama, Cabf 
Pount Wells, 


Wash 
Ruchmend, Cabf 
Brea (linda, Cal 
Oleum, 
Oleum, Calf 


Oleum, Calf 
(Meum, Cahf 


Oleum, Calf 


Fdmenton, 
Alberta 

Clarkson, On 
tario, Can 


Wiompee 


Lesarde, Toronto. 
Ontane 
Montreal Fast, 
Quebec 


Hanna, Alt 


Ogden, Alt 


Montevideo, 
Vruquay 


Mataripe, Bahia 
Brasil 

Cubatac Sac 
Paulo, 


Mataripe, Bahia, 


Amuay Bay, 


Puerte le Crus, 
Venesuela 
Poss Rica, Mex 


Salamanca, Mer 
Tamauhjpas, 


Mes 
San Rogue Fd , 
Ansoategu, 


Roo de Janeiro, 
D. F. Brasil 


Capuava, Sec 


Paulo, Brasil 


Absorption 
Add Odor Abate 
System 


tows 

60,000 Ibe 
60,000 mef 
1,000 mef 
15,000 mef 


2.640 hp 


Eat 
Abep. & Comp 
Ph 


50,000 
1500 tona br 


Improve Han- 
ding Facihues 


Ac id Main Office $1 million 


Shops 


Kefinery 6,000 


Propane De- 700 


3,000 bids. 


Capacity Ine | 1,500 
Gas Alworption | 24,000 mef 
New Refinery 10,000 bbts 


Cap. [nerease 


$6 5 mithon 
$10 mulhon 


(irease and 

‘ompounding 
Fluid Cat 

Vee. Flash 
Gas Reeov 
Poly, Treat 
Nat. Gaso, Pit 


35,000 
1,000 met $100,000 


Kefinery 1,000 bbis. 


Lube, Asphalt 
Unite 


2,50) $5 aalbon 
Therm. Crk. Ref. 45,000 
$3.5 mubou 


$150 milhon 


Ref. 2500 


Refinery 40,000 


Represpuring 


Therm, Crk. Ref 2,000 


Refinery 


Gas Purtieatior $13 
Pressure Maint 

Gasol, Cre 
Refinery 


74,000 $12 milbon 


5.000) 


Refinery, Wax 2 mln the. Wan 
Pit year 


Refinery 25,000 bide $20 milbou 


Therm, Crk 10,000 


Therm. Crk. Ref. 20,000 bbls 


New Ketinery 35,000 


Gas Plant tans 


W tons 


90,000 


Gas Plant 
Refinery 


Contracted 


Under Constr 


Under Constr. 


Design 

Under Constr 
Planing 
Projected 


Under Constr 


Contracted 


Under Constr 


Under Constr. 


Under Constr 
Demgring 
Planning 
Completed 
Planning 


Under Constr 
Under Constr 
Manned 
Planning 
Dropeeted 
Authoraed 


Authorae! 


ngineering 
Under Constr 


Pro 
Under Constr. 


lyse 
Mid. 1950 
May, 1051 


Late 1950 


June, 1950 
June, 1950 


let 1950 


1950 


Der, 1950 


Spring, 1950 


Spring, 1050 


June, 1950 
Spring, 1950 


Karly 1951! 
July, 1950 


Foster Wheeler 


Kellogg 


Hydroearben 


Undetermined Parsons, Brinek - 
erhofl, Hi 


PA. Hydro. Res 


Petroleum Re finer 


Foster Wheeler 


Kellogg, “taf 
Fives-Lelle & 
Sebneider, Staf 


Foster Wheeler 
White 


REFINERY AND OTHER PLANT CONSTRUCTION-——Continued | 
Dail Resi Prebebl 
Plant Swe Proyect Capecty Cont States Completion Liceaser bagincerog Coatracter 
Neweastle, Wyo Cat. Poly 60 bbis. $100,000 | Under Constr. Spring, 1950 U.OP Koeh Stall ‘ 
, Casper, Wyo Topp. Kevimons 5,900 bbis Under Constr 2nd Qtr, 1950 Staff Cat. Constr 
Ventera, Calf Rev. to Gase 20,000 mef Under Constr May, 1950 Ref. Maint. | Baa 
Pu | Ref Maint 
Ft Rev. to Gaso 15,000 mef Completed Ref. Maint. Ref. Maint. J 
Ph 
55 tone Completed Hadger Badger 
$80,000 | Under Constr. May, 150 Staff Staff 
Dust Collecting $25,000 Under Constr. May, 1950 Staff, Ref. Maint. Ref. Maint 
Sys to 
Cat. Crk ‘ 
Torrance, Calif. | Smoke, Fume, $250,000 Under Constr Maff 
Odor Contrile 
Long Beach, Cal. Ha8 Recovery $1 muilhon Completed Badger Badger 
Long Beseb Considering Kadger Badger 
? Paloma Fiekd, Under Constr June, 1950 
Calif 
Under Constr May, 1950 Fluor Fluor 
A heorption Completed Fluor Fluor 
Removal 
Comp. Pit. Exte. Completed Fluor Fluor 
Asphalt Vader Constr Mid., 1950 
Refinery 
Vae. Tower "eani 
Cov. Umler Constr. | 1981 
Kesearc! Plant $5 milhon Projected Sept.. 1950 
Hevune Refg $4 mihon Under Constr Spring, 1950 Parsons, E. & A. Ref. Maint. 
™ $1.5 milhon Under Constr Spring, 1950 Mathews, Early, C.N 
| Montgomery Peterson, 
Mathews 
Tankuge $1.8 gulbon Under Constr Spring, 1950 Parsons Eaton @ Smith. 
Under Constr Spring, 1950 A & | MeKit- 
Pry, R. triek, Parker. 
Warren Co, | Steffens & 
Montgomery Pearce 
Add Ref. Faelta Under Constr. Spring, 1950 
| 
| 
Britioh- American | Karly, 1951 Can. Kellogg Con. Kellogs 
Ohl Co. q 
Britsh-Ameriean (hi) $400,000 1950 8.0.D, Union Canadian Canadian 
Oil (Calif), | Kellogg Kellogg 
Refs, Led 1950 
4 Alberta | 
Excelsior Refs, Lad |Joydmineter 
Imperial Ou, Led Ledue Braun Braun 
| | Kellogs Kellogg 
| 
staff Fluor, Ltd , 
MeKee 
$100,000 Staff Staff 
q 
| 
Veneaueta 
Venesuete 
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Specify INCONEL... the ECONOMY metal for 


HIGH-TEMPERATURE chemical processing 


INCONEL IS STRONG 


Strength, especially hot-strength, is the quality de- 
signers look for first in metals to be used in high- 


temperature applications. 
INCONEL® has exceptionally high hot-strength. 


In the heat-treating field, where equipment is con- 
stantly exposed to red-heat temperatures, INCONEL has 
repeatedly set long-time performance records. One 
fixture made of INCONEL carried full work loads for 
13,000 consecutive hours at operating temperatures of 
1600° to 2150° F. 


INCONEL RESISTS OXIDATION 


A metal may resist oxidation at normal temperatures 
. but will it resist oxidation at the high temperatures 
gas cracking? 


like natural 


necessary in processes 


INCONEL will! 


Here's proof: In high-temperature enamel-setting 
furnaces where oxidation spalling of fixtures cannot be 
tolerated for fear of ruining expensive finishes — you'll 
find INCONEL hanger bars standard equipment. 
INCONEL’s tightly-adhering oxide film does not scale to 


cause product contamination. 


60 —leo & 

of 
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Temperature 


Tensile properties of hot-rolled Inconel. 


INCONEL RESISTS CORROSION 


Where atmospheres are sulfur-free, INCONEL has a 
plant-proved performance record in successfully han- 
dling hot corrosive chemicals such as fatty acids, molten 
salts, burning gases, sintered metals, ore reductions, and 
certain organic chemicals at elevated temperatures. 


INCONEL IS ECONOMICAL 


Get a quotation on INCONEL. You will find it less than 
you would probably expect. In addition, INCONEL’s 
superior service life and low maintenance requirements 
often result in outstanding long-run economies. 


For economy plus serviceability ... choose INCONEL. 
INCO’s Technical Service will gladly help with your 


specific problems. Your inquiries are always welcome! 
*Reg. U.S. Pat. OF 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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4 out of every 5 barrels of Propane-Deasphalted oil 
are processed in Kellogg-designed units! 


WT 


Yes! Kellogg has engineered and built over four-fifths of 


the world’s Propane Decarbonizing and Deasphalting 
capacity... and there’s more under construction! 


, pare it became obvious years ago that asphalt-free 
crudes would not meet the growing demand for 
lubricating oil stocks, development work was started to 
obtain quality lube stocks from asphaltic crudes. Even- 
tually this development work grew into the familiar 
JUIK (Jersey-Union-Indiana-Kellogg) series of propane 
processes, basic among which was Propane Deasphalting. 
First utilized successfully as a settling process in hori- 
zontally-positioned equipment, Kellogg later developed 
the present counter-current tower method. 

Efficient, non-critical in operation, and extremely flex- 


ible over a wide range of feed and product specifications, 
Kellogg engineers subsequently saw in the basic prin- 
ciples of the process an excellent method for reducing 
the carbon content of cat cracker feed stock, thus in- 
creasing the potential capacity of any cat cracker. Kellogg 
has designed and sold such units since 1942. 

As licensing agent for all such projects, and as the 
designer and builder of more than four-fifths of the 
world’s capacity, M. W. Kellogg offers unduplicated 
background to refiners considering addition of such 
facilities. 


PILOT PLANTS PLAYED 
MAJOR ROLE IN PERFECTING 
PROPANE DEASPHALTING! 


If any refining process owes its 
acceptance to pilot plant work, “™ 
most certainly it ts Propane Deasphalung. Kellogg's 


first pilot plant for this process was started back in 
the early thirties. It was followed by others, includ- 
ing the latest pilot unit pictured here. Operating 
characteristics and economics were so thoroughly 
investigated on these pilot plants in hundreds of 
separate runs that widespread commercial acceptance 
of the process was achieved practically overnight on 
the basis of pilot plant data. 
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Gasoline Plant Supplies Naphtha 
For Catalytic Reforming Unit 


LEON DORSEY 


Operations Superintendent, McCarthy Chemical Company 
Winnie, Texas 


‘ie fourth unit of the McCarthy 
Chemical Company at Winnie, Texas, 
consists of a complete gasoline plant 
operating in parallel to the original 
gasoline plant' completed in 1945. 
These two plants are processing gas 
from several surrounding fields and 
supply sales gas pipelines with the 
residue gas. 

This latest unit was basically de- 
signed to process 85 million cubic 
feet per day of gas along with 4500 
barrels of distillate. The plant pro- 
duces propane, butane, 200-endpoint 
gasoline, naphtha, and kerosine. 


THE GASOLINE plant described 
in this article incorporates a 
variety of features that might be 
termed “modern”. The process 
scheme, for instance, utilizes a 
rich oil demethanizer to reduce 
the volume of noncondensable 
gases thot must be handled by 
the stripping section of the unit. 
Both high and low-pressure 
stripping stills are provided, and 
total condensation of propane is 
achieved at the high pressure 
still overhead accumulator. The 
mechanical arrangement of the 
plant is perhaps even more note- 
worthy, because so much that ‘s 
important to the process opero- 
tion has been accomplished in 
this phase of the design. The use 
in natural gasoline plants of 
steel structures perhaps best de- 
scribed as “refinery type” is 
steadily increasing. Advantages 
claimed for these compact struc- 
tures include greater ease of op- 
eration and 3 substantial reduc- 
tion in the process piping re- 
quirements. Problems of pump 
suction head are largely elimi- 
nated, since the usual arrange- 
ment makes use of a top deck 
for condensers, a second deck 
for accumulators and reflux 
drums, and the ground space 
below the structure for process 
pumps. 


Generally, the physical layout of 
this plant is conventional, with all 
open-fired heaters being located at a 
safe distance from the process equip- 
ment, and the main control house cen- 
trally located. One deviation from the 
usual layout is in the process structure. 
This structure is of the “refinery-type,” 
having all overhead condensers on the 
upper deck, accumulators on the lower 
deck, and all pumps located at ground 
level under the accumulators. This 
type structure provides several ad- 
vantages besides economy, Grouping 
of the towers is quite compact, which 
reduces materially the piping between 
towers. Locating aH process pumps 
under the structure also reduced the 
amount of pipe required and provided 
the suction head needed. One of the 
most important reasons for using this 
type of structure is the ease of opera- 


Gasoline plant No. Processing vessels 


o ore the high-pressure still, low-pressure still 


REFINER 


APRIL, 1950 


LIGHT 
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tion afforded. It is possible for the 
operator to check all of the condensers 
on one level of the structure and the 
accumulators on another, which elimi- 
nates the time usually spent in climb- 
ing up and down ladders. 

The physical equipment in the plant 
is similar to that found in most gaso- 
line plants. It consists of a primary 
absorber, reabsorbers, rich oil stills 
and the usual three fractionators. 
There are several variations, however. 
from the usual process design of gaso- 
line plants. A demethanizer is used for 
complete demethanization and partial 
deethanization of the rich oil stream, 
which reduces the volume of uncon- 
densable gases charged to the still. 
This method provides total condensa- 
tion of propane in the high pressure 
still accumulator without the inter- 
ference of methane. 

Another detail of the plant's design 


and high-pressure absorber. Boiler plont ond rich oil heaters are at the left of the processing section. 
Central control room is in building at left center. 
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Flow Sheet of McCarthy Chemical Company's (Fourth Unit) Gasoline Plant, Winnie, Texas. 


is utilization of a distillate surge-raw 
make drum. This drum serves as a 
flash drum for the field distillate, as 
well as a surge drum, and as a means 
of combining the unstabilized gasoline 
and the field distillate streams which 
make up the feed to the 200-endpoint 
gasoline still. A 200-endpoint still and 
a naphtha still are also unusual in a 
plant of this type. They are used to 
prepare a 200°-450° F. naphtha cut 
for feed stock to a catalytic reforming 
unit for premium motor gasoline pro- 
duction The naphtha still incorporates 


some unusual mechanical design. The 
lower tower is partitioned into two 
sections, The regular tower stripping 
section, producing a gas-oil bottoms 
product, has semicircular bubble trays. 
The other half of the tower, also with 
semicircular bubble trays, is used as a 
side stream stripping tower for kero- 
sine product which is drawn off of a 
tray in the upper section of this still. 
The two stripping sections are, of 
course, completely isolated by a parti- 
tion wall, 

The three absorbers of the plant 


operate at 800, 500, and 185 pounds. 
Inlet gas is separated from distillate 
liquids in parallel 825-psi. separators 
before entering the high pressure ab- 
sorber. Distillate from these inlet gas 
scrubbers is flashed and the vapors 
are vented into the 500-psi. absorber. 
The remaining distillate from this 500- 
psi. flash drum flows to a 200-psi. 
accumulator where it is combined with 
unstabilized raw gasoline from the ab- 
sorption and rich oil stripping section 
of the plant. Flash vapors from this 
accumulator are routed to the 185-psi. 
absorber. Rich oil from the 800-psi. 
absorber is flashed in the base of the 
500-pound absorber. Rich oil from the 
500-psi. absorber is flashed into a 
drum and the vapors vented to the 
185-pound absorber. A liquid level in- 
strument controls this flow of vapor to 
the 185-pound absorber. Liquid from 
this flash is combined with rich oil 


Refinery type structure for process vessel utili 
ties. Top deck is condenser deck, center is 
accumulator deck, ond pump area is at ground 
level. Columns (I-r) high-pressure still, low- 
pressure still, 200-endpoint still, deethonizer, 

b demethanizer, high- 
pressure absorber, 185- pound absorber, and 500. 
pound absorber. Control room building at lower 

right 
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from the 185-psi. absorber, preheated 
by exchange with lean oil. and charged 
to the demethanizer at the top of its 
stripping section. Bottoms from the 
demethanizer are further heated by 


exchange with lean oil and then 
charged to rich oil heaters—two two- 


pass direct fired units. The furnace 
effluent is flashed and vapors are 
recycled to the bottom of the de- 
methanizer. 

This stream is rich in propane and 
the differences in the partial pressures 
of the components cause propane to 
be absorbed preferentially by the rich 
oil in the stripping section while con- 
siderable methane and ethane are re- 
leased from the liquid phase. These 
gases flow upward into an absorption 
section, together with the gases flashed 
from the inlet stream of rich oil. It is 
interesting to note that the rich oil 
heaters, primarily intended as _pre- 
heaters for rich oil stripping. serve a 
second purpose—as reboilers for the 
demethanizer, Heating these recycle 
vapors from the rich oil provides 
better stripping of ethane from the 
rich oil than would be possible with 
cold recycle gas. 

A liquid level control is employed 
to dump excess liquids to atmospheric 
storage from the distillate-raw gaso- 
line accumulator, and a flash drum is 
employed to separate volatile com- 
ponents from this liquid flow. If the 
contents of this accumulator are 
charged to’the product fractionating 
channel in excess of receipts from the 
field and stills. a low level alarm in 


High-pressure lean oil pumps, driven by electric 
motors, are located at the base of the high 
pressure, 500, and 185-pound absorbers. 


the control room gives the alarm and 
distillate is pumped back into the 
drum from storage. 

As mentioned previously, the field 
distillate and unstabilized natural gas- 
oline combined make up the charge 
to the 200-endpoint still. This charge. 
on flow control, is sufficiently heated 
by exchange with other streams to ob- 
tain the desired vaporization as it is 
charged to the still. The overhead 
product from this still is an un- 
stabilized 200° F. endpoint gasoline. 
which constitutes the charge to the 
deethanizer. The temperature at the 
bottom of the still is maintained by a 
circulation of oil through a heater on 
temperature control, a hot oil surge 
drum, and a vertical reboiler. The 
bottoms from the still are combined 
with this circulating oil before it goes 


through the heater and is flashed in 
the surge drum. This flashed material 
is the charge to the naphtha still. A 
drag stream of hot lean oil is also in- 
troduced at this point, which affords a 
means of keeping the lean oil clean. 

The overhead from the naphtha still 
is a 200°-450° F. naphtha cut which 
forms the charge to a catalytic reform- 
ing unit in which premium motor gaso- 
line is made, The internal side stripper 
is used in this still to make a kerosine 
cut, and the bottom product is a 35° 
API gasoil. 

The feed to the deethanizer is initi- 
ally heated by exchange with the stabi- 
lized 200-endpoint gasoline and is 
finally heated on temperature control 
with a steam preheater. The net over- 
head, non-condensables, is sent to the 
suction of the sales gas booster com- 
pressors in the Plant No. 1. The rate 
at which these non-condensables are 
withdrawn is controlled by a pressure 
controller and the level in the accumu- 
lator is controlled by the reflux rate. 
The bottoms from the deethanizer go 
to the depropanizer as the charge. 

A 95 percent or higher purity pro- 
pane product is made as overheau on 
the depropanizer. A flooded overhead 
condenser system is employed on this 
tower. Tower pressure is used to con- 
trol the withdrawal of propane over- 
head product. As pressure rises on 
the tower, a valve controlling the flow 
to storage of propane product is 
opened wider and the rate of product 
removal thus increased. This in turn 
causes the liquid level maintained in 
the flooded overhead product con- 
denser to fall and expose more tubes 
in the condenser, Increased gas phase 


Portion of central control room panel. A second 
section of the same size is to left of this panel 
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Only one boiler was installed ot No. 2. Ad 

ditional steam is supplied from excess capacity 

of the boilers of plant No. | in a common header. 

This 30,000-pound-per-hour boiler operates ot 
200 psig. 


condensing surface in turn condenses 
more of the overhead vapors and tower 
pressure falls. The system reaches an 
operating equilibrium condition which 
can be readily adjusted by selection 
of the tower pressure. The method 
achieves total condensation of the 
overhead and eliminates the venting 
of propane vapors to control the 
tower An auxiliary pres- 
sure controller is employed at start-up 
made to 


pressure. 
until sufficient overhead is 
put the flooded system in operation. 
The bottoms from the depropanizer 
are charged to the debutanizer. The 
overhead product from this tower is 
a 95 percent or higher butane and the 
bottom is a stabilized 200° endpoint 
gasoline, The pressure control system 
of this tower is identical with that of 
the depropanizer. The “debutanizer”™ is 
operated as a stabilizer to control the 
vapor pressure of the 200° endpoint 
gasoline, as this material is blended 
back with the reformed gasoline frac- 
tion to obtain any desired vapor pres- 
sure on the finished gasoline. The 
butane is either blended with a por 
tion of the propane to make LPG or is 
charged with the mixed-butane stream 
from Plant No. | to a deisobutanizer. 


Utilities 

Steam is normally furnished this 
plant by one 30,000-pound boiler 
operating at 200 psig. The feed to the 
boiler is taken from a strip heater, 
which in turn receives all condensate 
from the skim tank and reboilers. The 
level in the strip heater is maintained 
by the addition of treated water from 
a water treating unit in Plant No. 1. 
The firing of this boiler is fully auto- 
matic, with the flow of fuel gas being 
governed by the steam pressure. In- 


duced draft is provided by a turbine 
driven blower, the speed of which is 
governed by a ratio controller between 
the flow of fuel gas and the draft. Only 
one boiler was provided in this plant, 
as both gasoline plants and the chemi- 
cal plant are looped with a common 
steam header, Sufficient steam from 
the other plants is available to spare 
the one boiler. 

The cooling water is circulated by 
electric-motor driven centrifugal 
pumps, with the discharge of these 
pumps split into two streams. The 
primary stream supplies pump gland 
cooling water and flows through most 
of the condensers and coolers in the 
plant. The secondary stream goes first 
through the final lean oil coolers, then 
on to the rest of the coolers and con- 
densers. A back-pressure regulator is 
employed on the secondary line to in- 
sure a balanced flow of water through 


is re- 


the water 
turned to the cooling tower through 
one common header. Sulfuric acid and 
phosphates are added for scale and 


both streams. All 


corrosion control and chlorine is 
added for algae control. Make-up 
water is furnished from water wells 
adjacent to the plant. 

Instrument and plant air is fur- 
nished by two air compressors, one 
electric driven and one driven by a 
steam turbine. 

The process of the plant was de- 
signed by Petroleum Engineering. 
Inc., and construction was under the 
general supervision of McCarthy 
Chemical Company, Engineering De- 
partment, with Carruth Contracting 
Company of Texas, Incorporated; Fis- 
back and Moore, electrical contractors 
and engineers; Westheimer Rigging 
and Heavy Hauling Company, Incor- 
porated; Thermal Products Company; 
and Industrial Painters and Sand- 
blasters Company. Incorporated, as 
subcontractors. 
KEFERENCE 


and Low-Pressure Processing Com 
Petroleum Refiner 


bined in MeCarthy Plant 
July, 1946. page &9 
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Two of these heoters are used for heating rich 
oil charged to the high-pressure still. These 
heaters also serve a second purpose—os re- 
boilers for the demethanizer by heating the 
recycle vapors from the rich oil. The third heater 
is used to maintain the temperature at the bot 
tom of the 200-endpoint stiil and to vaporize 
the charge to the naphtha still. 
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Top, below—A complete distillation unit and 
additional absorption capacity were added to 
the TXL plant. New vessels in the foreground 
are the absorber, high pressure still, low pres- 
sure still, deethanizer, deproponizer, and de- 
butenizer. Existing vessels are in the background. 
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Shell-Texaco Increase 


Capacity of TXL Plant 


S,, ELL Oil Company, and The 
Texas Company have recently com- 
pleted construction of additional facili- 
ties to increase the capacity of the TXL 
gasoline plant near Odessa in West 
Texas to 90 million cubic feet daily of 
gas. Recovery of propane was increased 
to about 70 percent. The plant, operated 
by Shell, processes gas from wells in 
the surrounding TXL and Wheeler 
fields. Operation of the original plant 


began in 1948 as part of the conserva- 
tion program of the two companies. 
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New 
which originally produced a 26-pound 
vapor pressure natural gasoline, and a 
90-pound vapor pressure liquefied petro- 
leum gas and excess propane, includes 
a complete distillation section. Also 
added were eleven new compressors, a 
cooling tower, two boilers, three electric 
generators, air-cooling units, two rich 
oil heaters and two heat medium heat- 
ers. Product storage was also increased. 

The vessels added are an absorber, 
high-pressure still, low-pressure still, 


equipment added to the plant, 
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pressure and high-pressure stills of new unit of TXL gasoline 
plant. Accumulators for the vessels ave elevated on a single 
story structure at the bose of the vessels. The fractionation 
pump building is ot the extreme right. 
\B ap. : 
j 
= 
is cooled in these air-type coolers. The new unit ee 
building is in the left background. ee 
- 
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deethanizer, depropanizer, and debu 
tanizer. Absorption pressure of the plant 
is 200 pounds. An increase in the steam 
supply required two boilers delivering 
70,00 pounds per hour of steam at 250 
psig., Operating in conjunction with the 
four existing boilers. Three alternating 
current generators, each 665 kva., driven 
by eight-cylinder 760 horsepower was 
engimes were added to the four m serv 
ice. The two heat medium heaters sup 
ply heat to the depropanizer and de- 
butanizer 

Due to the semi-arid location of the 
plant, the large air-cooling units are 
used to supplement water cooling, and 
serve the compressor engines jacket 
water, and the overhead product streams 
n the high-pressure and low-pressure 
stills 

Construction of the plant, which avas 
the supervision of Shell's gas en 
vineering section, was by Brown & 
Root, Inc, of Houston 


Top, right—New process area. The absorber of 
the new unit is in the foreground. The small 
accumulotors on the left side of the column per 
mit withdrawal of the absorption oil for cooling 
The cooled oi! is returned through the split 
headers on the right side of the column, which 
is nine feet in diameter and is equipped with 
double trays 


Bottom, t—Eleven new compressors were 
added to plant. Two of the engine jocket 
cooling water pumps driven through a common 
shoft are in the foreground. The compressors ore 
driven by 800 horsepower, angle-type engines. 
Gas is compressed in two stages to 200 pounds 
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Aerial view of the TXL gasoline plant near Odessa in West Texas. The plant is owned jointly by 

Shell Oil Company and The Texas Company with operation by Shell. New process equipment added 

to the plant increased the capacity from 30 million cubic feet daily of gas to 90 million. Propane 
recovery is now about 70 percent. 
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ALKYLATES produced in refinery 
alkylation processes have high oc- 
tane numbers, lead susceptabilities 
and heat values and boil in the 
gasoline range to rank among the 
most important components of avi- 
ation and motor gasolines. The re- 
action most widely used in the 
process has been the combination 
of isobutane and butylene—a proc- 
ess of extreme importance that was 
used during the war to the very 
limit of the available feed stock. 

Additional research and develop- 
ment work is responsible for an ex- 
tension of the original refinery 
alkylation process — operation on 
isobutane and propylene feed stock 
—that has been used with out- 
standing success in commercial pro- 
duction for the past several years. 
The data herein are from the oper- 
ation of a sulfuric acid alkylation 
unit, on propylene, and shows the 
effect of the major operating vari- 
ables on aviation alkylate quality, 
alkylate yield and acid consump- 
tion. The authors present in detail 
a discussion on the process, major 
maintenance problems, and design 
of equipment. 


‘te alkylation of isobutane with 
propylene, using sulfuric acid as a 
catalyst, is no longer an investigation 
in the pilot plant stages but is a proven 
commercially feasible operation as ex- 
emplified by the fact that the Cities 
Service Tutwiler refinery, Lake 
Charles, La., carried out this operation 
for more than four years. During this 
period as much as 2700 barrels per 
stream day of propylene has been al- 
kylated. The initial stages of this op- 
eration have been described elsewhere." 
but propylene has proved to be such 
a valuable alkylation feed stock that 
additional propylene alkylation capac- 
ity has been made available by restor- 
ing to operation a large part of a 
wartime pentene alkylation unit to 
operate in conjunction with a butylene 
alkylation unit previously modified to 
handle propylene. 

Due to increased crude level. cata- 
lytic cracking unit throughput and, 
consequently, increased production 
and recovery of propylene over the 
past two years, alkylation unit capac- 
ity limited propylene alkylate produc- 
tion during the summer months and 
during any period when major unit 
equipment was removed from service 
for maintenance and repair. There is 
no storage available for the propane- 
propylene stream produced at the cata- 
lytic fractionation unit, making it nec- 
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Propylene, a Valuable 


Feed Stock for Alky 


lation 


E. CLARENCE ODEN, W. J. BURCH, JR., and G. R. JONES 
Cities Service Refinery Corporation, Lake Charles, La 


essary to alkylate propylene on a 
continuous basis or burn this material 
as fuel gas since there is no other 
equipment for processing this valuable 
hydrocarbon in the refinery at present. 
For these reasons, additional alkyla- 
tion capacity for handling approxi- 
mately 1500 bpsd, of propylene or 
2000 bpsd. of butylene was made 
available by utilization of equipment 
in the pentene alkylation unit. This 
equipment was connected in such a 
manner as to permit the removal of 
almost any major piece of equipment 
from service without materially reduc- 
ing the propylene alkylate production 
capacity. 


Originally the old pentene alkyla- 
tion unit was designed to produce 8100 
bpsd, of aviation alkylate. The unit 
was originally composed of five reac- 
tor-settlers, five refrigeration com- 
pressors, a debutanizer, a rerun tower 
and other minor equipment, During 
the period that this unit was out of 
service, two compressors were put into 
plant air service and two of the four 
cylinders of one compressor were mod- 
ifted to handle propane gas. When 
this unit was reactivated, the other two 
compressors and the revamped com- 
pressor, three reactor-settlers, the de- 
butanizer, rerun tower and other minor 
equipment were put into service, In 
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Figure |. Simplified Flow Sheet of a Typical Alkylation Operation. 
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order to alkylate propylene in this 
unit it was necessary to tie into the 
propane handling system of the other 
unit, 

Soon after the reactivation of the 
pentene unit equipment, tests were con- 
ducted which showed that the spent 
acid from the butylene alkylation unit, 
ranging between 91 to 93 weight per- 
cent H,SO,, could be used as acid 
charge to the revamped unit reactor- 
settlers and further consumed to 87 to 
89 weight percent H,SO, with no ap- 
- decrease in quality of the al- 

ylate produced, as was previously 
predicted.” As propylene recovery in- 
creased, additional butylene became 
available for alkylation feed, which 
permitted the over-all alkylate produc- 
tion to be increased to approximately 
9000 bpd. At this high production rate 
(approximately 50 percent propylene 
alkylate) it was essential that the spent 
acid concentration be maintained at 
approximately 87 to 89 weight percent 
H.SO, in order to stay within the limit 
of the acid plant regeneration capacity. 

The alkylation equipment is physi- 
cally located in two separate units and 
it is comprised of two reactor-settler 
sections, two refrigeration systems and 
the conventional towers required for 
separating the major product streams. 
A simplified sketch, Fates 1, shows 
the major process equipment of both 
units and a typical operation of these 
units as discussed below, 


The revamped butylene and pentene 
units are referred to as the “A” and 
“B” alkylation. units, respectively, in 
Figure | and the remainder of this 
discussion. 

The propane-propylene feed stream 
is pumped from the catalytic fraction- 
ation unit through the Girbotol unit. 
where hydrogen sulfide is removed. 
and into the reactor-settler hydrocar- 
bon feed line of each unit where it 
joins the other fresh feed and recycle 
streams enroute to the reactor-settlers. 
The entire streams to each unit have 
an isobutane to olefin ratio of approxi- 
mately 6:1, called external ratio. They 
are cooled by water and by the reactor- 
settler effluent to approximately 80° F. 
prior to being divided into equal 
streams and charged into the seven 45- 
foot (long) x 10-foot (diameter) hor- 
izontal reactor-settlers together with 
hydrocarbon acid emulsion. The hy- 
drocarbons and acid are thoroughly 
mixed by the two 100,000 barrels per 
day emulsion circulation pumps of 
each reactor-settler and discharged 
through pyrex jets spaced evenly along 
the emulsion discharge headers below 
the emulsion level. At this point the 
isobutane to olefin ratio is approxi- 
mately 115:1 (internal ratio), Alkyl- 
ate is produced by the exothermic 
reactions between isobutane and the 
olefin in the presence of the sulfuric 
acid catalyst. The concentration of the 
acid in the reaction or emulsion zone 
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is maintained at 90 to 93 percent in 
the “A” unit and 86 to 89 percent in 
the “B” unit, and the emulsion is ap- 
proximately one volume of acid to one 
volume of hydrocarbon. The acid con- 
centration is controlled by varying the 
quantity of 98 percent white sulfuric 
acid makeup to the “A” unit. 

The temperature in the reactor-set- 
tlers is maintained between 45 and 
75° F. (depending on the feed compo- 
sition and production level) by auto- 
refrigeration systems, The hydrocar- 
bons in the reactor-settlers are allowed 
to vaporize at their vapor pressure of 
20 to 30 psig. The vapor. rich in pro- 
pane and isobutane, leaves the top of 
the reactor-settlers, passes through the 
compressor dry drums where en- 
trained liquid is removed. then to the 
seven 600-hp. compressors where it 
is compressed to about 100 psig. 
prior to entering the refrigeration con- 
densers. Here as much material is 
condensed as possible (mostly C,’s) 
with river water, at a maximum con- 
densate temperature of approximately 
100° F. In the “A” unit, condensate 
and vapor flow to the separator drum 
where the condensate is drawn off the 
bottom and returned to the reactor- 
settlers as refrigerant. In the “B” unit, 
the vapor is drawn from the top of the 
condensers. The vapor, largely pro- 
pane, is contacted with caustic after 
leaving the drum and then flows 
through a caustic settler and into a 
high pressure dry drum. The essen- 
tially dry vapor off the dry drum is 
compressed by the tail gas compres- 
sors which discharge into the depro- 
panizer tower for recovery of butanes. 

The seven reactor-settler vessels are 
each divided into three sections: a) re- 
action or emulsion section, b) acid 
settling section, and c) final settling 
section to provide holding time for the 
effluent hydrocarbon stream, Partial 
settling of the hydrocarbons and acid 
takes place in the upper layer of the 
reaction zone, and this mixture flows 
over a weir into the acid settling sec- 
tion. Here the spent acid equivalent to 
the quantity of acid makeup is sepa- 
rated and withdrawn to acid storage. 
The hydrocarbons from the settling 
section flow over a second weir into 
the final drawoff section which pro- 
vides final acid settling and surge ca- 
pacity for the essentially acid free 
reactor-settler product. The spent acid 
from “A” unit goes to intermediate 
storage for subsequent use as acid 
charge to the “B” unit reactor-settlers. 
Spent acid from “B” unit goes to stor- 
age prior to being pumped to the acid 
plant for regeneration 
The reactor-settler product is pumped 
through the reactor feed-product ex- 
changer, caustic mixer and _ settler. 
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water-mixer and settler, to the deiso- 
butanizer tower in the “A™ unit or the 
debutanizer in the “B” unit, The last 
traces of any free acid carryover are 
neutralized and removed in the caustic 
and water wash equipment. 

The hydrocarbon stream from the 
“B” unit water settler is charged to the 
debutanizer where a separation is made 
between butanes and total alkylate. 
The stream containing butanes and 
lighter is divided, a part is charged to 
the reactors as recycle and the balance 
to the “A” unit isobutane tower. The 
total alkylate is charged to the “B” 
rerun tower, 

The hydrocarbon stream from the 
“A” unit water settler is joined by a 
part of the “B” unit debutanizer over- 
head stream and is charged to the 
deisobutanizer tower in “A” unit, In 
this tower a mixture consisting of pro- 
pane, isobutane, and normal butane. 
containing approximately 83 percent 
isobutane, is taken overhead; and the 
remainder, butanes and alkylate. is 
removed in the product leaving the 
bottom of the tower. 

Part of the overhead product from 
the 50-tray deisobutanizer tower is 
recycled to the reactor-settlers: the re- 
mainder is joined by the compressed 
vapor stream discharged from the tail 
gas compressors and is charged to the 
28-tray depropanizer tower. In this 
tower, propane, equal in amount to 
that in the feed streams to the unit. is 
removed as overhead product. The 
overhead product is either utilized in 
processing or is burned in the fuel gas 
system. The depropanizer bottom prod- 
uct, containing approximately 85 per- 
cent isobutane, is either recycled back 
to the reactor-settlers to maintain 
proper isobutane to olefin ratio or 
sent to storage. The product from the 
bottom of the deisobutanizer tower is 
charged to the debutanizer tower where 
essentially complete separation be- 
butanes and alkylate is obtained. The 
debutanizer is a 24-tray tower and is 
normally operated to produce a speci- 
fied RVP alkylate product. A portion 
of the total alkylate from the bottom 
of the “A” unit debutanizer is charged 
to the 16-tray “A” unit rerun tower: 
the remainder is charged to the 16-tray 
“B” unit rerun tower along with the 
“B” unit total alkylate. In these towers 
the total alkylate is fractionated into 
an overhead product comprising ap- 
proximately 95 percent of the total 
alkylate charge, called light alkylate. 
and a bottom product comprising ap- 
proximately 5 percent of the total al- 
kylate charged. referred to as heavy 
alkylate. Heavy alkylate is used for 
pump gland oil makeup. 

Design: The conventional refinery 
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equipment used for butylene and pen- 
tene alkylation employing sulfuric 
acid catalyst, with additional propane 
processing equipment, in general is 
satisfactory for propylene alkylation. 
Carbon steel is satisfactory in almost 
all installations; all towers and vessels 
are of welded construction and the 
high-pressure vessels are stress re- 
lieved, The jets in the reactor-settlers 
are made of pyrex glass which are 
often broken. Tests have been made 
with alloy jets which have proved sat- 
isfactory. The piping system is of 
flanged and welded steel construction. 
Most pump cases are made of cast steel 
with the moving parts of alloy. The 


tube bundles in the condensers and 
coolers have admiralty brass tubes and 
the reboilers have steel tubes. 

Substantially conventional equip- 
ment is used for instrumentation; ori- 
fice type flow meters are used in me- 
tering all streams except acid flow 
where rotameter type instruments have 
proved more satisfactory. Internal 
floats were initially used due to the 
shortage of metal during the war, but 
these have largely been replaced by 
outside floats which have given better 
service. 

Pumps being used for hydrocarbons, 
caustic and acid-oil mixtures are 
mostly of conventional centrifugal de- 
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sign and are driven by steam turbines. 
Reciprocating pumps and natural gas 
pressured vessels are used for moving 
acid, Originally the centrifugal pumps 
were equipped with double Duraseal 
type seals, cooled and lubricated with 
a light motor oil, or the conventional 
soft packing, cooled and lubricated 
with a heavy alkylate gland oil. How- 
ever, a carbon ring single seal has 
proved more satisfactory in almost 
every service, and the installation of 
this seal on all centrifugal pumps ex- 
cept the depropanizer reflux pumps is 
planned. Refrigeration compression is 
supplied by six 600-hp., 300 rpm.. 
right-angle, reciprocating. gas-engine- 
driven compressors. For the initial 
stages of alkylation with propylene a 
225-hp. gas-engine-driven compressor 
was used for charging reactor tail gas 
to the depropanizer for recovery of 
butane. As propylene recovery in- 
creased it became necessary to increase 
the reactor tail gas compressor capac- 
ity. Two of the four evlinders of a 
600-hp, compressor were modified for 
this service, The other two cylinders 
are used in refrigeration service. 
Maintenance: The largest mainte- 
nance problem has been cleaning and 
repair of the thermo-siphon steam re- 
boilers, The hydrocarbons introduced 
to the shell side of the reboilers con- 
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tain hydrocarbon esters that decom- 
pose at increased temperatures and lib- 
erate sulfuric acid which corrodes the 
outside of the steel tubes. A tar-like 
polymer deposit forms on the outside 
surface of the tubes which has to be 
removed at intervals. During the past 
year the introduction of a weak caustic 
solution containing phenols along with 
steam at the bottom of the reboilers 
has apparently reduced reboiler foul- 
ing and corrosion, Little difficulty has 
been experienced with corrosion or 
fouling of the wall or internals of the 
towers. 

Perhaps the second largest mainte- 
nance item has been the compressors. 
The principal trouble has been due to 
the discharge valves fouling and 
occasionally breaking. Analyses have 
shown the presence of sulfur dioxide 
in the feed to the compressors, but the 
presence of entrained sulfuric acid 
has not been detected. In order to re- 
duce the sulfur dioxide going into the 
refinery fuel gas system with the de- 
propanizer overhead stream, the reac- 
tor tail gas is caustic washed upstream 
from the tail gas compressors, Due to 
the inability to complete the installa- 
tion of the caustic wash system in time 
for startup of the compressor, an at- 
tempt was made to use ammonia for 
neutralizing the gaseous hydrocarbons 
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going to the compressors. This caused 
a white precipitate to deposit in the 
tail gas compressor cylinders, and al- 
most an immediate shutdown of the 
compressor was necessary. 

For a period after alkylate produc- 
tion was increased, considerable diffi- 
culty was experienced with failure of 
certain lines throughout the units. This 
was believed to be due to the high 
velocity caused by operating at flow 
rates which were at times twice design 
capacity. Most of these lines have been 
replaced with larger sizes and very 
little difficulty is now experienced. 

The installation of connecting lines 
between the two alkylation units in 
the past two years has made it possible 
to remove any one tower from service 
except the depropanizer without reduc- 
ing propylene alkylation. Recently. a 
line installed from the discharge of 
the reactor tail gas compressors to the 
straight-run fractionation unit depro- 
panizer has allowed the alkylation 
unit depropanizer to be spared for 
repair, While the over-all alkylation 
capacity and fractionation efficiency 
may be reduced by the removel of a 
tower from service, all available pro- 
pylene can be alkylated. There is suf- 
ficient butylene storage in the refinery 
and alkylation capacity to allow bu- 
tylene to be stored for short periods, 
Also, there is sufficient reactor-settler 
and refrigeration-compressor capacity 
to allow the shutdown of a single re- 
actor or compressor without loss of 
alkylation capacity. However, the shut- 
down of the tail gas compressor sys- 
tem will cause almost immediate loss 
of most of the propylene to the fuel 
gas system. 

The octane rating of the light alky- 
late fraction, usually utilized as an 
aviation gasoline base stock, and acid 
consumption, which represents a major 
operating cost, are the two most im- 
portant factors in the alkylation of iso- 
butane with propylene and butylene. 
There are many variables 
which affect these two major economic 
factors and those most often consid- 
ered are: a) external and internal 
ratio, b} concentration of propylene 
in the olefin feed, c} catalyst concen- 
tration, reactor-settler temperature, 
e) contact time. f) ratio of acid to hy- 
drocarbon, and g) diluents in the feed. 
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The correlations presented herein 
based entirely commercial 
unit daily control samples. These cor- 
relations and others presented else- 
where have been recently reviewed in 
light of present operation with two 
units operating with hydrocarbon feeds 
in parallel and acid in series flow in 
contrast with previous single unit op- 
eration at lower propylene feed rates. 
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The study of process variables has 
been somewhat hampered by the dual 
unit operation which is regarded as 
one large unit in some phases of ac- 
counting. However. recent data studied 
not only substantiated previous work 
but in some cases permitted extension 
of curves beyond limits of the data for 
single unit operation. It should be 
noted that the major operating varia- 
bles under which the following corre- 
lations are given are shown on the 
graphs, These conditions were chosen 
due to their being near average, for 


an extended period. 

External and Internal Ratio: Exter- 
nal ratio, which is the ratio of isobu- 
tane in the fresh feed to the reactor- 
settlers divided by the amount of 
olefin in the fresh feed, is shown 
plotted versus 1-C octane rating of the 
light alkylate product in Figure 2. 
Changes in octane rating for operation 
below 6.0:1 external ratio are quite 
effective, whereas above ratios of 9.0:1 
the incremental improvement in oc- 
tane rating decreases rapidly. Internal 
ratio, which is the ratio of isobutane 
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to olefin in the fresh feed plus the 
hydrocarbon-acid emulsion, is equiva- 
lent to approximately 115:1 (at 6.0:1 
external ratio) for average operation 
and maximum emulsion recycle. 

The external isobutane to olefin ra- 
tio affects the total alkylate to olefin 
ratio as shown in Figure 3. These data, 
based on average operating conditions, 
indicate a general increase in alkylate 
yield with an increase in the external 
isobutane to olefin ratio, The trend of 
this curve is in close agreement with 
pilot plant predictions and work by 
Skinner’ on butylene alkylation using 
hydrofluoric acid catalyst. The data on 
this curve are useful in maintaining 
the best feed balance of isobutane and 
olefin depending upon availability of 
each. 

Concentration of Propylene in Ole- 
fin Feed: The concentration of propy!- 
ene in olefin feed has a considerable 
effect on both the acid consumption 
and the quality of the light alkylate 
product, The relationship between acid 
consumption, expressed in pounds of 
acid per gallon of true alkylate (C, 
plus material produced). and percent 
propylene on olefin feed is shown in 
Figure 4. The acid consumption for 
propylene is approximately three 
times that of butylene. 

Acid Concentration: The concentra- 
tion of the fresh sulfuric acid charged 
to the reactor-settlers averages 98 per- 
cent while the concentration of the 
spent or reject acid to the acid plant 
varies between 86 and 92 percent. 
Figure 5 shows the relationship be- 
tween spent acid concentration and 
acid consumption. Most of the data 
used for this correlation were above 
87 percent spent acid concentration. 
As a large percentage of the cost of 
producing alkylate is the cost of sul- 
furic acid, it is important to keep acid 
consumption as low as possible, It is 
believed that this curve will show a 
break when the polymerization point 
is reached; however, this has not been 
firmly established in this refinery. Con- 
siderable data were studied to show 
the effect of catalyst concentration on 
quality of propylene alkylate pro- 
duced, and these data show no effect 
on quality for catalyst concentration 
from 87 to 94 percent H,SO, under 
average operating conditions. 

Reactor-Settler Temperature: Nor- 
mally the reactor-settler temperature 
is maintained as low as possible with 
the available refrigeration capacity. 
Figure 6 shows the relationship be- 
tween the 1-C octane rating of the light 
alkylate and the reactor-settler tem- 
perature. This temperature usually va- 
ries between 45 and 75° F. depending 
on cooling water temperature, equip- 
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ment condition and alkylate produc- 
tion, In this range, no effect of tem- 
perature on acid consumption has been 
detected, However, work has been re- 
ported with temperatures as high as 
100° F., showing good yields.° 

Contact Time: Contact time (hold-up 
time in the emulsion section) gener- 
ally ranges from 20 to 35 minutes and 
is a direct function of production rate 
under normal conditions. This contact 
time is within the range of that used 
in other commercial units.' Figure 7 
shows the relationship existing be- 
tween the 1-C rating of light alkylate 
and the alkylate production rate per 
reactor, Pilot plant data substantiate 
this curve which shows that the qual- 
ity of the light alkylate decreases as 
the production rate increases while 
holding the emulsion recycle rate con 
stant. 

Ratio of Acid to Hydrocarbon: \n- 
asmuch as the reactor-settlers used in 
the commercial unit, upon which these 
data were based, were designed for an 
acid to hydrocarbon volume ratio of 
1:1, no effort was made to study the 
effects of this variable. Operations at 
1:1 ratio gave no operating difficulties 
as to acid carryover, and the ratio was 
sufficiently high to yield a good qual- 
ity alkylate comparable with the alkyl- 
ate obtained experimentally and pre- 
sented by Linn and Grosse* for HF 
alkylation of isobutane with propylene. 

Diluents in Feed Streams: The per- 
centage of diluents in the feed, except- 
ing propane and normal butane, was 
very small. Both of these have the ef- 
fect of decreasing the isobutane to 
olefin contact, and propane results in 
increasing the vapor pressure and 
therefore reactor temperature, which 
substantiates previous work by Kniel. 
Other diluents such as methane, ethane. 
ethylene, hydrogen sulfide, and mer 
captans are usually present in small 
quantities and are undesirable. Ethyl! 
ene forms a harmful ester which 
creases acid consumption’ and decom 


poses on heating in the reboilers The 
sulfur compounds consume acid 

The quality of the light alkylate 
product is largely dependent upon the 
type of feed stock when the 
process variables held constant 
The approximate compositions of the 


olefin 
are 


feed streams to the reactor-settlers are 
Table 1. This product is 
evaluated by its distillation 


shown 
usually 


STREAM 
Propane- Propylene 
Hutane Buty lene 
Dewobutaniser 
Depropaniser 
leobutane from Storage 
Butane- Dimer 
B” Unit Debutaniser 


Reid vapor pressure and various oc- 
tane ratings dependent upon its ulti- 
mate disposal. Since the quantity of 
propylene available for alkylation in 
this refinery is relatively constant, the 
quality of the composite alkylate in- 
creases with the quantity of butylene 
charged to the alkylation units which 
in turn is partially dependent upon the 
demand for aviation gasoline. Dimer 
or di-isobutylene as an olefin feed 
stock has proved to be equivalent to 
butylene as far as alkylate quality was 
concerned, Table 2 is presented in 
order to show the differences in qual- 
ity of propylene and butylene light 
alkylate products with varying per- 
centages of these two olefins, Since the 
RVP of C, free propylene alkylate is 
approximately 0.5 unit higher than for 
butylene alkylate, the initial and 10 
percent points for propylene alkylate 
product as shown in Table 2 are 
higher at constant RVP. Due to its low 
50 percent point, propylene alkylate 
product is usually considered a better 
motor gasoline blending stock than 
butylene alkylate even though its 
ASTM octane rating is slightly lower. 
Due to its higher aviation octane rat- 
ings, butylene alkylate is obviously 
preferred for high quality aviation 
gasoline. For these reasons it is some- 
times advantageous to produce alkyl- 
ates of different quality simultaneously 


IF- 


be noted that the considerable data 
reviewed for this study show no ef- 
fect on the quality of propylene al- 
kylate for changes in acid concentra- 
tion between 87 and 94 weight percent 
H.SO, at average operating conditions. 
The heavy alkylate fraction which 
usually varies from 3 to 7 percent 
based on the total alkylate feed to the 
rerun tower is undesirable for blend- 
ing into aviation gasoline. This mate- 
rial has a boiling range of 340° ini- 
tial to approximately 540° ASTM end 
point. The octane rating of heavy al- 
kylate is lower than that of light alkyl- 
ate, but it is as good or better than 
the octane specification required for 
motor gasoline. Because of its gum 
content and high end point, this ma- 
terial is usually redistilled before 
blending to motor gasoline, 
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Kas Y-3, a new natural gas process- 
ing plant, designed and built for high 
recovery of propane at the Katy Gas 
Cycling Plant near Katy, Texas, is now 
on stream. According to Humble Oil & 
Refining Company, Katy operator, the 
plant is designed to process 300 million 
cubic feet daily of gas. Process of the 
plant employs high pressure absorption, 
1850 psi., and a refrigeration system for 
chilling the high molecular weight ab- 
sorption oil. 

Addition of the new unit does not 
increase the 500 million cubic feet per 
day gas processing capacity of the Katy 
plant; however, it has increased greatly 
the production of propane. While the 
new unit contains nearly half of the 
absorption capacity of the entire plant, 
it is not equipped with product frac- 
tionation equipment, other than that re- 
quired for high propane recovery. De- 


propanized raw material is fractionated” 


into various products in the other units 


of the plant, whose absorption capacity 
has been reduced by the transfer of 
two absorbers to the new unit. Katy-1 
and Katy-2 now operate with three high 
pressure absorbers each 

Major units of the new plant include 
the processing vessels, refrigeration sys 
tem, compressors, boilers, generators, 
rich oil furnaces, and cooling tower 
Presently, the plant contains five main 


absorbers with two transferred absorb- 
ers being installed. There are four re 
absorbers operating at 800, 600, 430, 
and 175 psi. in the demethanizing sec- 
tion. The deethanizer and depropanizer 
are 30 and 40-tray vessels, respectively 
Most outstanding vessels in the plant 
are the twin main stills, operated in 
parallel, which contain 23 trays each 
and are 105 feet high and 12 feet in 


Bottom, lett—Rear of building housing high-pressure lean oil pumps and refrigerati p 
turbines driving these units. The overhead condensers for the stills, deeth and d i 
Accumulators for the vessels are below the condensers on the first deck, and the pumps ore housed below 
condensers are in the right foreground. Bottom right—Two steom turbine driven centrifugal compressors ar 
which has a design capacity of 2800 tons. Propane is used as a refrigerant to cool the lean ahsorption oil to 70° 
gos streams. 


k of the structure at the left. 


the plant refrigeration system, 
. in addition to cooling critical 
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: The exchangers in the left foreground, Katy gas cycling plant, are the main lean oil chillers where ea 

4, the oil stream is cooled by propane refrigeration to 70° F. The bank of coolers on the right of the che 

a chillers are the final lean oil coolers. Shell and tube type heat exchange equipment has been used 4 
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Top, lett—Processing 
area of the new Katy- 
3 unit addition to 
Katy gas cycling 
Processing 
columns (I-r) are the 
800, 600, 430, and ‘ 
175-pound reabsorb- 
ers, the 40-tray de- 
propanizer, 30-tray 
deethanizer, 23-tray 
twin main stills, and 
the 27-tray primary 
still. Height of the 
main stills is 105 feet, 
the primary still, 100 
feet. Diameter of 
these columns is 12 
feet. The heot ex- 
changers in the center 
foreground are the 
lean oil-rich oil ex- 
changers. At the left 
of these exchangers 
are the shell and tube 
coolers for the lean 
oil. Behind the proc- 
essing columns can 
be seen the structure 
containing the over- 
head condensers, ac- 
cumulotors, and 
pumps for the stills, 
deethanizer, and de- 
proponizer. The high 


Center, left—Rear of 
the compressor build- 
ing showing the ex- 
haust silencers of five 
of the eleven com- 
pressors. In the left 
background is the 
new power plant con- 
sisting of four 85,000- 
pound-per-hour water 
tube boilers and two 


I A J 2500-kw. generators. 
rich oil heaters, op- 

erated in parallel, are 
the ight beck 


diameter. The primary still, 27 trays, is 
100 feet high and also 12 feet in diam- 
eter. The overhead condensers, accumu- 
lators, and pumps for the deethanizer, 
depropamzer, and stills are located in a 
refinery type structure alongside the 
row of columns 

Engineering and construction of the 
new unit was by Stearns-Roger Manu- 
facturing Company, Denver, Colo 


A view inside the compressor building showing 
part of the eleven 600 hp., V-type, gas engine 
driven compressors utilized. These units are all 
im recompressor service for process gas streams. 
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High Extraction Efficiency and 


Increased Capacity at Hawkins 


B. J. THOMPSON 
Process Engineer, Natural Gasoline Corporation 


A GENERAL program of conserv- 
ing natural gas and jointly attaining 
the highest feasible extraction effi- 
ciencies in natural gasoline recovery 
plants has been initiated by most 
major gas processing plant operators 
during the iast half decade. In keeping 
with general conservation of natural 
resources and high extraction effi- 
ciency stimulated by the expanding 
propane market, a revision of the 
Hawkins plant was initiated in 1948 
and completed in 1949. The original 
Hawkins plant was constructed in 
1944 as a conventional compression- 
absorption type natural gasoline and 
LPG recovery plant to serve the Haw- 
kins oil field, 

The plant is jointly owned by Hum- 
ble Oil & Refining Company and 
Natural Gasoline Corporation. Natural 


Gasoline Corporation is operator of 
the plant which includes the gas 
gathering system from the leases to 
the plant, complete gas processing. 
shipment of products by tank-trucks 
and tank-cars and delivery at the plant 
fence of residue gas into the gas trans- 
mission company line. 

The process selected for the plant 
revision gave due consideration to 
such factors as available space for 
expansion within the existing plant 
area, maximum utilization of existing 
facilities in providing the higher effi- 
ciency and the capital investment re- 
quired. The fundamental changes con- 
sisted of: providing total plant capac- 
ity sufficient to gather and process all 
flare gas from the Hawkins oil field 
which totaled 20 million cubic feet per 
day delivery of plant residue gas to 


The Hawkins, Texas, gasoline plant, owned jointly by Notural Gasoline Corporation and Humble 
Oil & Refining Company, is designed to process 20 million cubic feet daily of gos with a recovery 


efficiency of 85 percent propane. Columns (I-r) absorber, 
dephlegmator, 


, fash tower, evaporotor- 


eee The remaining four columns ore 


for specialty p 


duste tearti, 


THE HAWKINS plant extension 
is a typical result of current con- 
servation efforts of the natural 
gas-gasoline industry. Revision 
of conventional plants and proc- 
esses has brought about higher 
extraction efficiencies and re- 
duced operating cost. Three im- 
portant factors in making re- 
visions, of the many necessarily 
considered, are the plant area 
available for expansion, the 
maximum use of existing facili- 
ties, and the capital investment 
required. 

Propane extraction at How- 
kins was increased from about 
55 to 85 percent. Extension of 
the plant required absorption at 
500 psig. instead of the original 
200 psig., cooler lean oil by re- 
frigeration, rich oil stabilization 
by use of flash and reabsorber 
columns, and efficient ethane- 
propane separation provided by 
of deethanizer re- 

ux. 


gas pipe line company at approxi- 
mately 500 psig.; increasing the ex- 
traction efficiency of the primary ab- 
sorption facilities and the deethaniza- 


Below, the column in the right center is the de- 
ethanizer, which is equipped with a chiller to 
provide reflux at 60-70° F. The reflux occumu- 
lator and the reflux pump are below the chiller. 
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Absorber, reabsorber, flash tower, and still. Rich absorption oil is chilled by the intercoolers near 
the bese of the absorber on the right side. The chiller for the lean oil is ot the rear of the absorber. 


tion equipment, These improvements 
were made to provide recovery effi- 
ciency of 85 percent propane and to 
continue recovering essentially all the 
butanes and heavier components. The 
plant extracted 55 percent of the pro- 
pane in the rich gas prior to this plant 
revision, 

Major equipment requirements in- 
cluded 1800-hp. (three 600-hp. Angle 
type), gas-engine-driven compressors 
for the third stage of compression to 
provide the 500 pounds absorption 
pressure, a new 500-pound absorber, 
a new 200-pound reabsorber, addi- 
tional lean oil—rich oil heat exchange 
units, plunger type pumps for high- 
pressure lean oil circulation, addi- 
tional gas cooling coils for the third 
stage of compression, a one-cell in- 
duced draft cooling tower for final 
cooling of lean oil and refrigerant. a 
new deethanizing fractionator pro- 
vided with propane refrigeration serv 
ice for reflux condensing and a new 
100-kw. electric power generator. 

The accompannying flow diagram 
shows the general flow scheme for new 
equipment as it is used in conjunction 
with the original equipment, 

The major factors that contribute 
to the higher propane extraction are 
500- pound absorption (originally 200 
pounds), cooler lean oil, rich oil stabi- 
lization by releasing substantial quan 
tities of the absorbed methane and 
ethane overhead from the reabsorber 
and better ethane-propane separation 


as provided by the refrigerated de- 
ethanizer reflux. 


Description of Process Flow 

The three 600-hp. gas-engine-driven 
compressor units are so installed that 
the low and intermediate stage com- 


Intercoolers for the 
rich absorption oil 
ore shown in the side 
of the absorber (left); 
the lean oil chiller is 
in the background 
between the two 


pressor cylinders complement the 
original two stages of compression 
through common headers, while the 
third-stage 500-pound new compressor 
cylinders deliver gas through the cool- 
ers and thence to the 500-pound ab- 
sorber T-1. The third-stage compres- 
sion of rich field gas to 500-pound 
accomplishes two objectives, namely: 
increased absorption efficiency above 
the original 200-pound operation and 
supplies the residue gas pressure of 
approximately 350 psig. direct from 
the absorber into the gas purchasing 
company’s pipe line thus eliminating 
the residue gas booster previously re- 
quired. 

The first stage compression con- 
densate is pumped into the rich oil 
stream upstream from the distillation 
unit. The condensate from the second 
and third stages of compression is 
flashed at 185 pounds and fed either 
to the raw product stream or into the 
rich oil system. Rich oil from the pri- 
mary absorber is flashed at 225 pounds 
and 90° F., then flows to the first 
bank of lean oil-rich oil heat ex- 
changers E-2, resulting in a rich oil 
temperature of 200°-250° F. This 
heated rich oil stream is demethanized 
or stabilized when allowed to flash 
and agitation is supplied by preheated 
deethanizer vapors in the flash tower 
(original 200-pound absorber) at 
180-200 pounds from which the rich 
oil flows through the final lean oil- 
rich oil heat exchangers F-11, thence 
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to a final hot flash tank from which 
the liquid enters the lean oil still for 
stripping. The vapors from the hot 
flash are preheated and fed to the still 
as stripping medium, Steam is avail- 
able for final lean oil stripping in 
the still. 

The vapor released from the rich 
oil flash immediately following the 
first bank of heat exchangers is the 
primary feed to the reabsorber which 
operates as an integral part of the 
rich oil flash tower or demethanizer 
at 180-200 pounds. Lean oil circula- 
tion or reflux to the reabsorber pro- 
vides a method of controlling the 
extent of methane and ethane libera- 
tion and retention of propane flashed 


Flow Diagram of Plant ot Howkins 


from the rich oil stream in the first 
part of the stabilizing operation. The 
enriched oil from the reabsorber is 
pumped into the primary absorber 
rich oil stream to flow through the pri- 
mary bank of exchangers E-2 thus as- 
suring a completely demethanized rich 
oil charge to the distillation unit 
through the second set of exchangers 
E-11. Conventional water-cooled at- 
mospheric coils provide cooling for 
the still reflux and raw product pri- 
mary cooling which product is de- 
livered to a low pressure receiver V-3 
operating at approximately 70 pounds. 
Vapors from this receiver are recom- 
pressed and coil blended with the 


liquid pumped from the same receiver, 


thence delivered through a solid desic- 
cant type raw product dehydrator V-6 
to a 300-pound raw product receiver 
V-4. Dehydration of the raw product 
is carried out at this point to prevent 
freezing up the deethanizer overhead 
condenser when using refrigeration. 
Provision is made for any noncon- 
densable vapors from the 300-pound 
receiver to be returned to the re- 
absorber. Under normal operation, the 
raw product is totally condensed at 
300 pounds, 

From the 300-pound receiver or the 
high pressure make tank, the raw 
product is charged by reciprocating 
a to the deethanizer at 550 pounds. 

deethanizer reflux is cooled to 
60°-70° F. by propane refrigeration. 
The heat of absorption in the primary 
absorber is offset by means of two 
propane refrigeration intercoolers lo- 
cated near the base of the absorber. 

The refrigeration cycle consists of 
a propane surge tank from which 
liquid propane is fed to the deetha- 
nizer reflux shell and tube condenser 
and the absorber internal elements. 
The “spent” propane refrigerant is 
superheated in a lean oil chiller, the 
superheated propane vapors flow 
through a scrubber to the refrigerant 
compressors, the condensing coils and 
back to the liquid refrigerant surge 
tank. Exchanger unit E-1 was designed 
to serve the dual services of (a) chill- 
ing the main lean oil stream a few 
degrees below the effluent tempera- 
ture from the water cooled coils and 
(b) to superheat the propane vapors 
flowing to the refrigerant compressor. 


Fractionation Plant 
Ethane is distilled overhead from 
the deethanizer to stabilize the raw 
product and the base product is fed 
to a battery of fractionators operated 
on the cascade cycle. The fractionator 
plant is capable of producing any of 
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the natural gas fractions within the 
natural gasoline and liquefied petro- 
leum gas boiling range. 

The high-pressure lean oil service 
is provided by a duplex piston type 
pump which is driven through a gear 
box by a vertical gas engine. An 


identical unit is provided for stand-by. 


The final electric power demand was 
such that an additional 100-kw. gen- 
erator unit was added, making a total 
of four similar units now available 
One of the fear units is maintained 
for stand-by service. 


The refrigeration and recompression 
services are supplied by three 200-hp. 
horizontal-type gas-engine-driven com- 
pressor units, One unit normally serves 
as stand-by for the other two. A new 
centrifugal boiler feed pump is a 
popular equipment addition with 
boiler firemen, All residue gas flow 
meters and regulators were rearranged 
to form a neat uniform manifold sys- 
tem which simplifies residue distribu- 
tion system operation problems. 

Some noteworthy experiences from 
operation of the plant since the re- 


engine driven com- 

prewser units isteled se thet the low ond inte 
stoge comp cylinders complement 

the original two stages of compression, and the 
third stage cylinders deliver gos through the 
coolers and the 500-pound absorber. The third 
stage provides for increased absorption effi- 
ciency ond provides residue gas for delivery at 

pipe line pressure. 


vision are that final stripping of the 
lean oil is now being carried out 
entirely by preheated hydrocarbon 
vapors, thus eliminating the steam 
requirement to the distillation system 
except as a preheating stream for the 
hydrocarbon vapors. The total plant 
steam requirement has been reduced 
some, even though the extension de- 
sign did not presume any major sav- 
ings in steam consumption. Primary 
uses for steam are to drive turbines 
and pumps and to heat fractionator 
reboilers. The outlined method of oil 
stabilization and reabsorber overhead 
control has proven very precise or 
positive and provides a flexible means 
of controlling the ultimate propane 
recovery. Based on plant gas loads 
available since the extension, the con- 
tract commitment of installing equip- 
ment to recover at least 85 percent 
of the propane in the inlet gas has 
been fulfilled and exceeded. 

Gasoline Plant Construction Cor- 
poration of Houston was engineering 
and construction contractor for the 
project, 


In the left fore- 
ground are the 
high row 
moke tank, low 
pressure row make 
tank ond the re- 
frigerant system 


Advance Planning 


Facilitates 

Rigging Job 
rns a fractionator can be a 
quick and smooth operation if all de- 
tails are well planned. Such advance en- 
gineering is the rule now, and as a result 
most process equipment goes into place 
on schedule and without incident. 

The series of photographs show a 
tower erection in restricted space at 
the Wasson field gasoline plant which 
is operated jointly by Shell Oil Com- 
pany and Coltexo Corporation. 

This tower, a rich-oil deethanizer, is 
48 inches and 120 inches in diameter by 
125 feet high. 

Photograph 1 shows the movement 
of the tower to the erection site by 
special wheeled trailers. The 
next view (2) shows the 
tower spotted between two 

booms that are to be used 
Fs to lift it into place on its 
foundation. The tower has 


been pulled through a nar- 
row aisle between other 
process equipment installa- 
tions and the top end barely 
clears a building roof. Crib- 
bing has been stacked to 
hold the tower clear of this 
roof. Special openings and 
a cylinderical beam were 
used in lieu of conventional 
lifting lugs to raise the vessel to its final 
vertical position. The beam was lifted by 
motor crane for insertion through the 
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vessel, as can be seen here. The men 
standing on the beam are adjusting the 
lift cables from the motor crane so 
that the beam can be slipped through the 
tower 

In Photo 3 the beam can be seen in 
place through the tower and the main 
lifting lines have been attached. The 
cable sling around the under part of the 


tower which served to handle the load 
until now, has been removed 
In View 4 the men are bolting on the 


top-tower platiorm and ladders. The 
tower im vertical position has its top end 
well above the two booms. Ladders at- 
tached to the upper part of the tower 
will provide easy access to the top 
platform 

No. 5—The big lift starts and goes on 
up smoothly. Since the base of the tower 
could swing as a pendulum to damage 
the building in the foreground (and the 
tower) care was used to skid it forward 
gently (Photo 6) 


A 


No. 7—The tower is up. As soon as 
foundation bolts are fastened securely 
it will be safe enough. Later a surveyor 
with a transit probably will help to 


establish a true vertical position for 
the big vessel. Lined up with metal 
shims, the base will then be grouted 


with cement mortar 

Photo 8—The lifting beam must come 
out and the booms down. While the 
tower ts in place, there is still a lot of 
work to do 


j a 
4 : : ; 
i 
™ 


Rich Oil Deethanization Used 
As Process Scheme at Chico 


F. G CRAWFORD, J. C. HANNAH, and A. M. WHISTLER 
The Fluor Corporation, Ltd., Los Angeles 


I, ANY developing oil field, it is 
difficult to establish a satisfactory de- 
sign basis for a new gasoline plant. 
Many factors contributed to the selec- 
tion of 22.5 million standard cubic 
feet daily as the ultimate design ca- 
pacity for the Chico plant. All frae- 
tionating columns, process pressure 
vessels, and piping, and all plant util- 
ity facilities were installed to accom- 
modate the eventual plant. However. 
some of the equipment was installed 
to handle one-half or one-third of the 
plant capacity, since it was contem- 
plated that initial operations would be 
at about 6.5 million SCF daily. In every 
instance where equipment with less 
capacity than the ultimate was in- 
stalled. provisions were made for 
adding equipment at minimum expense. 

For example, the compressor plant 
now contains two 600-hp, 3-stage units. 


The compressor building and the pip- 
ing layout are designed for an ultimate 
expansion to seven similar engines with 
a minimum disturbance to the existing 
equipment. Except for the starting air 
equipment, compressor auxiliaries such 
as jacket water pumps and lube oil 
coolers will require duplication as ad- 
ditional compressors are installed. 

In the same way, certain of the 
atmospheric coolers and condensers 
were purchased for one-half of the ulti- 
mate plant capacity. Provision has been 
made in the cooling tower coil shed for 
installation of these omitted sections 
at a later date, The ultimate plant will 
require four induced draft cooling 
tower cells; only two of these cells are 
installed at present over a coil shed 
sufficiently large to accommodate all 
process cooling facilities for the ulti- 
mate plant, The cooling tower is di- 


CITIES SERVICE Oil Company 
placed a new gasoline plant in op- 
eration during January of this year. 
The plant, located about five miles 
west of Chico, Wise County, Texas, 
about 60 miles northwest of Fort 
Worth, was designed and con- 
structed by The Fluor Corporation 
in collaboration with Cities Service 
Oil Company engineers. Distinguish- 
ing features of this plant include 
application of rich oil deethaniza- 
tion as the process scheme, the use 
of purchased electric power for 
nearly all drives, and provision for 
expansion to triple the starting ca- 
pacity. The reasoning that led to 
this last decision for expansion 
facilities will be of high interest to 
natural gasoline plant operators 
and designers alike. 

The authors are all connected 
with The Fluor Corporation, Ltd., 
Crawford being senior engineer, 
Hannah, ess engineer, and A. 
M. Whistler, assistant chief process 
engineer. 


vided for ultimate operation into “hot” 
and “cold” sections, which will require 
separate pumps with a common 
standby. Only two cooling tower cir- 
culating pumps are now installed and 
operate one at a time, This results in 
mixing the water from the “hot” and 
“cold” sections, but this mixing does 
not hinder present operation. 

The excess capacity of the existing 
cooling tower is now being used to cool 
jacket water in an atmospheric section. 
With plant expansion it will be neces- 
sary to convert this particular section 
into a gas cooler (the section was spe- 
cifically selected for this) at which 
time jacket water cooling will be ac- 
complished using fin fans. 

The fired heater supplying heating 
medium to the plant was installed for 
one-half the ultimate plant capacity. In 
the same way, the pressure storage ves- 
sels for production storage were in- 
stalled to accommodate only the initial 
anticipated production rates, 

The use of both suction and dis- 
charge pulsation dampeners for each 
of the three compressor stages reduced 
vibration to the extent that no hold- 
downs are required for piping at any 
point in the plant except for anchor 


Slender towers reflect the old problem of small 
plant designers—tfractionators for o given sepa- 
ration require a specific number of trays without 
too much relotion to the capacity of the tower. 
Direct line arrangement of piping on low con- 
crete piers, low crossover walkways for the 
operators, and instruments positnoned ot the 
equipment they serve all contribute to the 
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Process Flow Diagram, Cities Serv 
ice Oil Company's New Gasoli 
Piant, Chico, Wise County, Texas. 


points to control stresses produced by 
thermal expansion. Further economies 
were permitted by the use of dampeners 
in sizing of compressor headers and 
laterals. With the essentially steady 
flow effected by the dampeners, the 
diameter of this piping was reduced 
below pipe sizes which would have 
been required for full pulsating flow, 
without any increase in pressure drop. 

A study was made to determine the 
type of prime movers to be used in the 
plant, as the result of which it was 
decided to drive all centrifugal pumps 
and the starting and instrument air 
compressors with purchased electric 
power. A stand-by gas engine driven 
starting air compressor is provided 
with an emergency make-up connec 
thon from starting air to instrument air 
The boiler feed pumps and several of 
the process pumps are steam driven re 
ciprocating units, selected for low 
capacity-high head services, By proper 
selection of the live steam pressure at 
235 psig., with the pumps exhausting 
against 125-psig. back pressure, the 
plant at its ultimate design capacity 
will be in balance as far as steam is 
concerned ; that is, the pumps will use 
almost exactly the quantity of steam 
required for stripping in the process 

The location of the plant is suffi 
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ciently isolated that no commercial 
source of domestic water was available. 
The water problem was solved by drill- 
ing a productive well near the plant 
site. The electric motor driven well 
pump is automatically turned on and 
off by a pressure switch which is actu- 
ated by the level in the raw water 
storage tank at the plant. 

The plant layout was arranged to re- 
sult in the lowest initial cost consistent 
with safety and operating accessibility. 
Fractionating towers and other process 
vessels were located in an east-west 
row, flanked on the north by the proe- 
ess pumps and the control house, and 
on the south by the main process pipe 
lane. South of this pipe lane are the 
suction gas cleaner and interstage com- 
pressor knockout drums and the cool- 
ing tower, 

Fast of the fractionating column 
row is the compressor house, with its 
axis north-south. The compressor gas 
piping headers are between the com- 
pressor house and the process columns: 
the compressor utility piping headers 
are either inside or along the east side 
of the compressor building. 

Propane, butane, and gasoline stor 
age tanks are located west of the proc 
ess area and sufficiently remote from 
it to conform with good safety practice. 


Truck loading facilities are provided 
north of the storage tank area, 

The process heater, boiler house. 
transformer bank, electrical switch 
room, change room, office, laboratory 
facilities, and warehouse are located 
north of the process area and 150 feet 
distant from the process area fraction- 
ators or the compressor house. This 
entire area is classed as non-hazardous. 
which permits the use of open type 
transformers, circuit breakers, and 
starters for the entire plant. 

Gas enters and leaves the plant south 
of the cooling tower near the domestic 
water storage tank, The plant flare is 
located about 200 feet south of this 
point, outside the fence. 

All process pumps are in the open. 
located near the vessel from which they 
obtain suction, with plenty of room 
around them for access to equipment. 
Piping adjacent to operating equipment 
is carried overhead, but piping in all 
pipeways is on sleepers 9” above grade. 
Provisions have been made in piping 
layout to extend headers for ultimate 
plant expansion with minimum disturb- 
ance to existing piping. 

Except for water lines subject to 
freezing and sewers and drains, there 
is no buried piping. Steel stiles are pro- 
vided for crossing the pipe lanes at 
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walkways. An exception to the above is 
that vapor lines from fractionating 
columns are carried overhead to con- 
densers in the cooling tower. 

The control house, located adjacent 
to and north of the process area, is cen- 
tralized to minimize the length of in- 
strument piping and wiring and for 
operating accessibility. 


Process Description 

Rich oil deethanization was selected 
as the processing scheme since past 
studies have shown that this scheme re- 
sults in low capital and operating costs 
in the range of propane recovery .( 70 
per cent) involved. Special heat ex- 
changer arrangements result in good 
heat economy. 

The sequence of processing steps is: 

1) Compression of the wet gas. 

2) Absorption of the heavier hydro- 
carbons from the gas. 

3) Deethanization of the rich ab- 
sorption oil from the absorber. 

4) Stripping of the deethanized rich 
oil. 

5) Depropanization of the unstabil- 
ized gasoline from the still. 

6) Debutanization of the gasoline 
from the depropanizer. 

The wet gas from the field enters the 
plant at a design pressure of 0-10 psig. 
and passes through a gas cleaner for 
the removal of any entrained particles 
of solids and liquid. The gas cleaner is 
initially charged with absorption oil 
and any liquid that builds up is drained 
or pumped (under liquid level control ) 
to a burning pit. 

Compression equipment now in- 
stalled consists of two 600-hp. compres- 
sors. Three compression stages are 
required with two low pressure, one 
intermediate, and one high pressure 
cylinder per machine. Intercoolers cool 
the gas between stages and the gas from 
the final stage discharges through an 
aftercooler into the absorber. The suc- 
tion of each stage is provided with a 
knockout drum, The compressors are 
protected with shutdown devices that 
stop the engine if the oil pressure be- 
comes too low or the jacket water tem- 
perature becomes too high. An over- 
speed trip also stops the engine as do 
high level swicthes on the gas cleaner 
and intermediate knockout vessels. The 
compressor jacket water system is a cir- 
culating stream of softened water cooled 
by an atmospheric section in the cool- 
ing tower; a by-pass around the cooling 
coil, with a temperature recording con- 
troller and butterfly valve, serves to 
regulate the water temperature. The 


General view of the Chico gasoline plant process 

area. Through skillful design this plant hes o 

compact layout well suited to its compora- 
tively smoll size. 


lubricating oil is pumped through shell 
and tube exchangers cooled by warm 
water circulated from the cooling 
tower. 

Gas from the compressors enters the 
54-inch diameter, 24-tray absorber at 
pressures up to 500 psig. Residue gas 
from the absorber passes through a gas 
cleaner for removal of entrained lean 
oil and enters the gas company system. 
Provision was made for installing an 
intercooler on the absorber in the fu- 
ture. Lean oil flow to the column is 
regulated by a hand throttling valve 
and the flow rate is recorded on a local 
flow recorder. A water drawoff boot 
is provided on the bottom of the ab- 
sorber and water is intermittently 
drained at this point. 

The rich oil from the bottom of the 
absorber is preheated (by exchange 
with the stripped lean oil going to the 
coolers) and charged to the rich oil 
deethanizer. This column is swaged 
with a 60-inch diameter bottom section 
and 30-inch diameter top section. 
Twenty absorption and 20 stripping 
trays are provided. A portion of the 
rich oil is by-passed around the pre- 
heater and enters the deethanizer two 
trays above the preheated stream. The 
feed liquid joins the enriched lean oil 
trom the absorption section of the de- 
ethanizer and flows down over the 
stripping trays, Stripping vapor gen- 
erated by the side and bottom exchang- 
ers serves, with the aid of the absorp- 
tion (or rectifying) section, to fraction- 
ate the ethane and lighter constituents 
from the propane and heavier hydro- 
carbons, Removal of the ethane and 
lighter hydrocarbons greatly increases 
the boilimg point of the remaining 
liquid so that it is necessary to add 
much sensible heat in the lower part 


of the column. This is most econom- 
ically accomplished by exchanging the 
hot lean oil from the still with the 
liquid in the deethanizer stripping sec- 
tion. The hot lean oil first adds heat to 
the liquid from the bottom tray of the 
deethanizer, then to the liquid from 
the fifth tray from the bottom, The 
cooled lean oil from this “side” ex- 
changer then finally exchanges with 
the rich oil from the abosrber and 
flows to the lean oil coolers. Thus, three 
separate exchanges with hot lean oil 
serve to provide the heat required for 
deethanization. 

The lean oil flow to the deethanizer 
is controlled by a flow recorder con- 
troller. The amount of deethanization 
is controlled by regulating the bottom 
temperature of the column. This is ac- 
complished through by-passing some of 
the hot lean oil around the reboilers, or 
by changing the stripping temperature 
in the still, Water is separated from 
the liquid leaving the bottom tray and 
drawn off by an interfacial level 
controller. 

Hot deethanized rich oil from the 
deethanizer flashes into the 54-inch 
diameter, 20-tray still at 80-110 psig. 
and the liquid is partially stripped on 
three trays before the oil is drawn off 
for reheating. This liquid gravitates 
into a surge vessel from which it is 
pumped to the heater. Hot oil returning 
from the heater is split into three 
streams, A level controller on the fur- 
nace charge surge vessel regulates the 
stream entering the stripping section 
(10 trays) of the still, A second stream 
serves as heating medium for the de- 
propanizer, debutanizer, and lean oil 
purifier heating services, The cooled oil 
from these services is returned to the 
furnace charge surge tank, The third 
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stream is used to regulate the back 
pressure on the furnace and is returned 
to the surge tank also, 

A portion of the lean oil from the 
stripping section is drawn off to the 
lean oil purifier where it is exposed to 
all of the stripping steam and all but 
the undesirable contaminants are va- 
porized and returned to the column. 
The contaminants are periodicaily 
drawn off. 

Phe stripping steam raie is hand con- 
trolled, using a local flow indicator 
and globe valve. Stripping steam is 
supplied by having the reciprocating 
pumps exhaust at 125 psig. into a 
knockout vessel for condensate re- 
moval, Any make-up steam required is 
automatically admitted to the system 
by a pressure reducing controller from 
the 235 psig. high-pressure steam. Any 
excess steam is bled off to a steam ex- 
haust head under hand control. 

The gasoline end point is controlled 
by a temperature recorder controlier 
which regulates the still top tempera- 
ture by changing the reflux rate. Still 
reflux is condensed in a partial con- 
denser with the still reflux accumulator 
running liquid full, The vapor-liquid 
mixture passing out the top of the re- 
flux accumulator goes through the final 
condenser and the liquid enters the de- 
propanizer feed surge vessel, Since this 
feed is totally condensed, the still 


pressure is controlled by means of by- 
passing vapor around the reflux con- 
denser to the vapor space of the surge 
tank or, if necessary, by venting vapor 
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from the surge tank. 

Water that condenses in the top trays 
of the still is removed by passing the 
liquid from the fifth tray through a de- 
watering pot from which the water is 
drained by an interfacial level con- 
troller. A similar controller continu- 
ously drains water from the reflux ac- 
cumulator, Any water which collects in 
the depropanizer feed surge vessel is 
periodically drained off. 

The 30-inch diameter, 40-tray de- 
propanizer is charged by a reciprocat- 
ing pump taking suction from the feed 
surge vessel. A pressure controller on 
the pump discharge regulates the steam 
to the pump with a flow recorder con- 
troller throttling the feed to the column. 
This charge rate is occasionally reset 
manually to maintain a proper level in 
the feed surge vessel. Pressure control 
on the depropanizer as well as on the 
debutanizer is accomplished by by- 
passing vapors around the condenser 
into the vapor space of the overhead 
accumulator. The propane to storage is 
drawn off through a liquid level con- 
troller from the discharge of the re- 
ciprocating reflux pump and, after 
cooling and dehydration in twin alu- 
mina dryers, flows to the storage tanks. 
The reflux returned to the column is 
regulated by a flow recording con- 
troller. A temperature recording con- 
troller on the column regulates the heat 
input to the reboiler. Water is occasion- 
ally drawn off from the overhead 
accumulator. 

Depropanized gasoline is withdrawn 


Pumps are for the most 
port locoted near the 
equipment that they 
serve. Structures on 
towers are adequate for 
operating and inspec. 
tion purposes, but have 
been held to the 
minimum 


through a liquid level controller from 
the depropanizer reboiler and flashes 
into the 30-inch diameter, 40-tray de- 
butanizer, The debutanizer control and 
operation is similar to the depropanizer 
except that the temperature control 
point is at the bottom of the column to 
regulate gasoline vapor pressure, and 
no butane drying is required, Butane 
and gasoline are cooled and flow to 
storage. 

Gasoline storage consists of two 
9x 40-foot vessels, butane of two 8x 
60-foot vessels, and propane is stored 
in two 9x 60-foot vessels. A 9x 60- 
foot vessel is provided for liquefied 
petroleum gas mixes. The butane, pro- 
pane, and liquefied petroleum gas tanks 
are vented by back pressure regulators 
to the suction of the compressors. Pro- 
visions are made for rerunning off- 
specification propane or butane. Truck 
loading facilities are provided. 


Boiler Plant 
The boiler plant consists of two 
150-hp. fire tube boilers, one operating 
with 100 per cent standby. The feed 
water is softened by zeolite treaters, 
and is deaerated before being charged 
to the boiler. 


Buildings 

The plant buildings are all of pre- 
fabricated, corrugated iron construc- 
tion. 

The buildings include a warehouse 
and laboratory building, a boiler house, 
washroom, and electrical switch room 
building, compressor house, and con- 
trol room. With the exception of the 
compressor house, they are all steam 
heated with circulating unit heaters. 


Safety Equipment 
Steam and water service points are 
strategically located in the process 
area, The vessels are equipped with 
relief valves popping to the atmos- 
phere. Class 1. Group D electrical 
equipment is used in hazardous areas. 
A manually reset low-pressure posi- 
tive shutofi valve is used on the fuel 
gas to the furnace and boilers to keep 
unignited gas from entering these fire- 

boxes after a fuel gas failure. 


Plant Fuel Gas System 
The residue gas from the rich oil 
deethanizer serves as the main plant 
fuel. Any excess fuel requirements can 
be made up from wet gas taken from 
the second stage suction of the com- 
pressor plant or from the absorber 
residue gas system. Any deethanizer 
residue gas excess not needed for plant 
fuel recycles to the second stage of the 
compressor plant and eventually leaves 

with the absorber residue gases. 
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Products storage tanks are in the baock- 
ground with loading pumps and pipe 
manifold in the foreground. Operator 
switches valve on pump suction manifold. 


Ges plont is seen from air. Humble em- 
ployes’ camp is in the left bockground. 
The plant is adjacent to the Texas and 
New Orleans railroad line, so spur track 
with loeding rock is conveniently near 
the plant. The track is seen at left. 


April, 1950—A Gulf Publishing Company Publication 


Humble’s Opelousas, La., 
Gasoline Plant on Stream 


Oil & Refining Company 
recently placed on stream the Opelousas 
gasoline plant to process 100 million 
cubic feet daily of natural gas from 
North Crowley, North Tepetate, Pecan 
Island, the Branch, North Cankton, 
Shuteston, South Shuteston, Bayou Mal- 
let, and Lewisburg fields in Louisiana 
Employing an absoprtion-refrigeration 
type process, the plant will produce pro- 
pane, butane and natural gasoline Loca 
tion is on a 63-acre site near Opelou- 


The plant, constructed by Hudson 
Engineering Corporation, Houston, is 
equipped with 1320 horsepower for elec- 
trical power generation, and boilers that 
deliver 120,000 pounds per hour of steam 
at 400 psi. in addition to extensive dis- 
tillation and fractionation equipment 
Products are shipped from the plant by 
tank truck and railroad tank cars loaded 
at a W-car loading rack 

Additional photos of this plant appear on next page 
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sets pressure regulator in a battery of backpressure 
s for maintaining the desired storage tank pressures 


Foreground shows main inlet gos valve to the plant. The small 
regulators on the rack prodvide gas for operating the turbine 
motors shown on the main block valves. In the background is a 
general view of the distillation area showing absorbers, still, 
and fractionators 


A view of compressor, suction, and discharge headers is in the 

foreground with the refrigeration system scrubbers in the 

background. The major portion of the compressor station is 

devoted to refrigeration services, and for this reason, the 
majority of the lines are insulated. 


Walkway under pipe rack connecting boiler station to dis- 
tillation section of the plant is shown. The rock is supporting 
live steam, exhaust steam, and condensate lines. 
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Above is an aerial photo of the entire Hickok plant except the cooling tower. Left, foreground is the generator building. Just back of it is the boiler 
and water treating building. The two tanks back of thot building are the row and treated water storage. To the right is the oil heater. in the 
center background are two absorption oil storage tanks. To the right of them is the product storage. In the picture at the right are the process 
pump house setting in the center of the process area. Above this, left right, are the still, stabilizer and deethanizer towers with allied equipment. 


Below the pumphouse, left to right, are the oil and oil exchangers, leon oil surge, reabsorber, the 


covers the meter loops, measuring gos entering and leaving the absorbers and oil entering the 


twin absorbers. A building, just to the right, 


are the inlet and 


residue gas scrubbers. 


Residual Gas Btu. Control 
Stressed in New Plant 


CHARLES W. FRANK 
Walco Engineering and Construction Company, Tulsa 


M AGNOLIA Petroleum Company's 


Hickok gasoline plant, located 10 
miles east of Ulysses, Grant County, 
Kansas, was placed in operation in 


the feed gas. The demand of 
pipe line companies for natural 
gas, however, has introduced an- 
other factor which must be con- 
sidered in operation of plants 
supplying gas to these pipe lines 
—minimum heat content of the 
residue gas. Magnolia’s new 
Hickok plant supplies residue 
gas having a minimum specified 
heat content of 950 Btu. per cu- 
bic foot. The absorbers extract 
all available products over and 
above those necessary to main- 
tain the heat content required. 


December, 1949. feet of natural gas per day, recover- s & 
Wet gas enters the plant from an ing a total daily production of approx- ~ - 
extensive gathering system. Normal imately 65,000 gallons and delivering : 2 
operating pressure is 250 pounds; residue gas at a constant specified heat ww . 5 
content to Cities Service Gas Com- 
IN GENERAL, the operation of pany s I 
gasoline plants is based on opti- The controlling factor in the opera- he 
mum recovery of propane from tion of the Hickok plant is not a , H8 3 


April, 1950 


however, the plant is designed to han- 

die gas up to 400 pounds pressure. 
The plant is designed to process 

initially 134 million standard cubic 


specified product recovery, but the 
maintenance of 950 Btu. per cubic foot 
of residue gas. 

The gas is processed through twin 
absorbers and the heat content of the 
residue gas leaving these absorbers is 
maintained automatically by a calori- 
meter recording controller, This in- 
strument measures the heat content of 
the residue gas and resets two ratio 
flow controllers, one on each absorber, 
thus controlling the amount of ab- 
sorption oil pumped to the absorbers. 
By this method of control enough oil 
is supplied to the absorbers to extract 
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rbers. Next to the right 


all available products over and above 
those necessary to maintain the heat 
content requirement. 

A centrifugal pump takes suction 
from a lean oil surge tank and dis- 
charges oil to the suction of other 
centrifugal pumps for boosting to the 
absorbers, A side stream from the low- 
pressure pump feeds lean oil to the 
reabsorber. The high-pressure lean oil 
Twin absorbers on the right. Left foreground is 
the reabsorber 


. Left beck ground is the stabi- 
lizer. Right bock ground is the deethonizer. 
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pumps are so set up that two pumps 
operate in parallel at the normal op- 


erating pressure of 250 
psig., and in series when 
operating at pressures up 
to the 400 psig. design. 

The rich oil from the 
absorbers flashes into the 
reabsorber at 90 psig. and 
is pumped through ex- 
changers, direct fired oil 
heater, flash tank and still. 
The still operating at 100 
psig. affords enough pres- 
sure that excess vapors 
from the raw gasoline 
feed tank flow back to the 
reabsorber. 

The raw gasoline at 100 
psig.. is pumped into a 
6-tray deethanizer oper- 
ating at 495 psig. The 
bottoms from this tower 

feed the 30-tray stabilizer where a 
mixture of propane and butane is taken 


overhead as a plant product and 22- 
pound Reid Vapor Pressure product 
is withdrawn from the reboiler. 

The cooling tower is a_ two-cell,. 
induced-draft tower designed to cool 
3000 gpm. of water from 115° F, to 
85° F. with an 80° F. wet bulb. Verti- 
cal cooling tower water pumps pick 
up the cooled water from cooling 
tower basin and deliver it through the 
plant for various cooling duties and 
back over the tower. All water cooling 
is by shell and tube units. 

Heating in the plant is accomplished 
by a direct fired rich oil heater and 
by steam. The rich oil passes through 
the heater and is delivered to the still 
at 500° F. thus allowing the still to 
operate at 100 psig. 

A boiler plant supplies steam for 
all other heating requirements in the 
plant. This system utilizes two sepa- 
rate steam systems—a 250-psig.. and 
a 100-psig.. system. The steam is gen- 
erated by four 104-hp. oil field type 
boilers at 250 psig. 

The steam from one rich oil pump 
turbine and the fractionator charge 
and reflux pumps exhausts into the 
100-psig. system thus supplying steam 
for the still and various other heat- 
ing. Any excess 100-psig. steam is 
passed through an exchanger heating 
the boiler feed water. 

Steam condensate from various 
points in the plant is returned to a 
skimmer tank where oil is trapped. 
The condensate goes on to the boiler 
feed tank. 

Plant water requirements are sup- 
plied from two water wells on the 
plant site. This raw water is treated by 
a cold lime-soda process for use 
throughout the plant. The cooling 
tower water is chlorinated at the tower. 
Chlorinator facilities are also installed 
to further treat water for office and 
camp facilities. 

Plant electric power requirements 
are supplied by three 250-kw., 440- 
volt, 3-phase. 60-cycle gas-engine 
driven generator units. This power 
station is equipped with a fully en- 
closed switchboard and power panels. 
Motor starters are grouped and placed 
on racks near each group of motors. 
Individual push button stations are 


Upper left—This is ao general view showing 

storage on the left, the loading pump house in 

front of the storage, the tower in the foreground 

is the still, the next one stabilizer and the one in 

the back ground the deethanizer. The building 

on the right is the process pump house and just 
bock of it is the cooling tower 


Lower left—The building on extreme left is 

the process pump house which houses the instru- 

ment ponel, all the oil pumps and the frac- 

tionator pumps. The tower in the foreground 

is the deethanizer and back of it is the various 
allied fractionating equipment 


vessel in the lower right is 
rich olf flash tonk. The 
vessel ot the bottom is the 
~ lean oil surge tonk and the 
— one just above it is the lean 4 
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mounted at each pump. 

Plant product storage consists of 
four 1000-barrel horizontal natural 
gasoline tanks and four 1000-barrel 
horizontal LPG tanks. A loading pump 
is provided for each product. These 
pumps discharge to both the tank car 
and truck loading racks. A six-spot 
truck loading rack is installed within 
the plant boundaries. A 2000-barrel 
raw water, 2000-barrel treated water 
and tank car capacity absorption and 
lube oil tanks make up other storage in 
the plant. 

Particular attention has been given 
to safety features in the design and 
construction of this plant. The various 
operating areas are compact within 
themselves, yet allowing adequate 
space for ease of operation and main- 
tenance. 

A water fire fighting system is in- 
stalled with non-freezing hydrants so 
located within the plant that all points 
are readily accessible. This system is 
fed by a centrifugal pump having a 
capacity of 500 gpm. 

Steam snuff lines are installed on 
boiler and oil heater furnaces and are 
remotely controlled within the plant 
site. 

Manually operated shutdown con- 
trol points are located in non-hazard- 
ous areas within the plant. 

All relief valves on process vessels 
are paired and provided with locking 
block valves. 

All vertical vessels over 15 feet high 
are provided with safety cage ladders 
and platforms at manways and on top 
of the vessel to make relief valves 
readily accessible for inspection and 
testing. 

Precautions have been taken to pre- 
vent freezing during winter months. 
Outside points likely to freeze were 
steam traced and insulated. A process 
pump building was installed housing 
all process pumps, water leg on raw 
feed accumulator, and the control in- 
strument panel. Meters and controls 
so located as to be impractical to in- 
stall in this building are protected with 
individual steam heated enclosures. 

Magnolia Petroleum Company per- 
sonnel in charge of this project in- 
cluded C. V. Edwards, Jr., general su- 
perintendent: R. Illingworth, chief 
mechanical engineer; D, T. McDonald. 
chief process design engineer: J. L. 
Brown, district superintendent, Pampa. 
Texas, and John R. Leonard, project 
inspector. 

The contract for the design and con- 
struction was with Walco Engineering 
and Construction Company, of Tulsa. 
Right—An aerial view looking south. The storage 


area in the foreground. The process area in the 
back ground. The cooling tower on the left. 
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New distillation added to the Wasson No. 2 

plant in West Texas. The deproponizer is in the 

foreground, and the still, rich oil deethanizer, 
and two absorbers are in the background 


P 
ROCESSING capacity of the Wasson 
N 


2 gasoline plant was recently m 
reased tron 66 million to 96 millon 
cubic feet daily of casinghead eas. The 
vidition of new tacilitves and a revisron 

i the process also increased the recov 


ery of propane to 65 percent. Produc 
tron of the plant under design conditions 

121,000 gallons per day of propan 
md 193,800 gallons per day of depro 
panized gasoline. Due to the current cur 
tailment of crude of production in the 
Wasson field, the plant is operating 
helow capacity 

Phe plant mstalled to conserve 


Process Facilities 
Enlarged at Wasson Plant 


Above—Wasson No. 2, gasoline plant in the 

Wasson field, Yookum County, West Texas, 

owned jointly by Shell Oil Company, and the 

Coltexo Corporation. Design capacity of the 

plont was increased recently to 96 million cubic 

feet daily of casinghead gas. Operation of the 
plant is by Shell 


casinghead as flared m the Wassen 
held Yoakum ovnty West lexas 
owned bw Shell Onl Company 
and the Colts ( itron 


agreement, Shell erates and maimtams 


the plant. Residue gas trom the plant ts 
sold tor publi tility power generation 
and carbon black manutact 

Major equipment added to the plant 
cComstists rsep er com 
pressors, three botlers, a complete elec 
trre wenerat sy ster thsorbers 
nicl cleethear stil leper 


Leftt—There are six 427 horsepower boilers in 
the plant. The two new boilers ore in the fore 
ground 
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horsepower, eight cylinder gas engines. 


Bottom rght—Process pumphouse. The lean oil 

pumps have a capacity of 1100 gallons per 

minute and are driven by 250 horsepower, 2400 
electric motors. 


two 80 million Btu. per hour direct-fired 
rich oi] furnaces, and product storage 
A dethanizer was added to the first unit, 
which previously produced a 40-pound 
gasoline 

Revision of the process included maxi- 
mum utilization of the existing equip- 
ment. As a result, in the new unit, the 
process provides for deethanization of the 
rich oil from the absorbers before it is 
charged to the still. In the first unit, 
raw product from the low pressure still 
is deethanized. Rich oil deethanizing 
eliminated the need for the two still sys- 
tem as used in the first unit. The rich 
oil deethanizer is 48 inches by 120 inches 
by 125 feet. It has 49 trays and is oper- 
ated at 160 psi 

Construction of the plant was by 
Fluer Corporation, Ltd.. Los Angeles, 
under the supervision of the gas-engi- 
neermg section of Shell 


Below—View through the plant which shows 

both the new and old distillation sections. The 

still and new depropanizer are in the foreground, 
new deethanizer in the right background. 
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Upper Ri Interior of mew compressor build- 
pressors. The engine jacket water pumps ore in - 
Center Right—The new power plant consists of r BF). 44 
nig five 510 kw., 2400 volt generators driven by 800 
ag 
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Catalytic Reforming at 


Muskegon Refinery 


An ENTIRELY new catalytic proe- 
ess for improving straight-run naphthas 
and gasolines has been in full commer- 
cial operation since October, 1949, at 
the Old Dutch Refining Company at 
Muskegon, Mich. The new process, 
“Platforming,” is a development of the 
Universal Oil Products Company. Chi- 
cago. 

At this plant a heavy Michigan naph- 


The graphic pane! contro! board has indicating 
instruments arranged on a process flow diagram 
to show the principal opereting variables and 
recording instruments to maintain permanent 
records for bookkeeping and process control 
needs. The three dials at the top of the left 
panel indicate pressures of fuel gas, cooling 
water, and refinery air. The temperoture re 
corders below ore used on the naphtha heater 
outlet, recycle gos heoter outlet, stoblizer re 
boiler, pretractionator reboiler, No. 2 reactor 
inlet, and No. 3 reactor inlet. Instruments on 
the right panel show instrument air pressure, the 
tume, plant steam pressure, miscellaneous plant 
temperatures on the multipoint potentiometer, 
flows of reactor charge and of recycle gas, and 
pressures of recycle gos compressor suction and 
discharge and of stabilizer overhead. A new 
Howmeter has since been added on this panel 
to record the flows of pretractionator charge, 
reflux, and net overhead. The instruments on 
the center panel tow diagram show liquid levels 
in reflux drums, product occumulator, and pre 
fractionator sidestream drawoff tray, flows of 
process streams, heater temperatures, tower 
temperatures. and so on 


tha of 51-52 clear F-1 octane number 
is upgraded to 80-+- clear F-1 octane 
number, the product reaching 93+- F-1 
octane number with the addition of 3 
cc, TEL. Yield at this improvement 
level is 92-94 volume percent. 

While it is much too early to evaluate 
the ultimate effect of the process upon 
refinery practice in general, experience 


Above—The reactor battery consists 
of small first and second stage reaction vessels 
each containing 25 percent of the total catalyst 
inventory, and a larger third stage reactor that 
contains 50 percent of the cotalyst. 


Upper left—Platforming unit at Old Dutch Re- 
finery in the foreground. Recycle gas compres- 
sors, motor driven, are under the shelter roof. 
The two towers at the left center are respectively 
the prefractionator and the gasoline stabilizer. 
Three reactors are at the right center on a 
concrete support structure. The three heaters 
just behind and to the left of the reactors serve 
the platforming unit. The pump house is on the 
extreme left. The balance of the towers in the 
right center background, the tall stock, and the 
heater on the extreme right are used in crude 
distillation and thermal cracking service, not 
part of the platforming unit. 


with this first unit has been satisfactory 
and the process has been clearly dem- 
onstrated to be operable. Economics 
will control the application of the proc- 
ess to further plants, 

Potential benefits from the process 
are high for typical applications, and 
it seems certain that most plant opera- 
tors will be interested in studying its 
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Performance Data Old Dutch Platforming Unit 


Hours on Catalyst 1681— 1701 1961 —2057 
_* Average Reactor Pressure. psig 730 720 
Average Reactor Temperature. °F RAD sue 
Vol. Percent Vol. Percent 
Observed Rates and Yields BD of Charge BD of Charge 
Reactor Charge ooo 1533 100 
Stabilized Platformate 1420 92.6 
Vol. Percent Vol. Percent 
Calculated 10 Lb. RVP Platformate of Charge of Cha 
Vield 97.3 97.1 
Outede Butane Required 2 45 
Calculated Calculated 
Reactor Stabilized 10 Lb. RVP Reactor Stalilized 10 Lb. RVP 
Charge Platformate Platformate Platformate Platformate 
Inspection 
API 617 58.1 S74 
RVP 2.5 8.1 10 20 69 10.0 
Percent Sultt 0.081 0.0038 O08 0.0019 
Turtedimetric Turtidimetri Lamp) Turbidimetric) 
Octane Numbers 
F.1 Clear 1.9 79.1 5 81.3 
° c. TEL 714 93.1 036 70.2 “7 
F-2 Clear 48.3 75.8 76.7 459 76.1 
* 3cc. TEI 70.2 87.6 68.5 
ASTM Distillation 1 
IBP 160 108 166 110 
0 196 148 203 155 
217 iM 225 195 
239 214 248 225 
70 2 246 273 260 
EP 350 $55 65 


PERCENT) 


Ce* (VOL. PERCENT) 


adaptability to their own particular 
plants and feeds. 
The process utilizes a catalyst which 
; is arranged in a series of fixed bed re- 
actors. Unlike other catalytic reforming 
processes for naphtha improvement, 
however. this catalyst does not require 
frequent regeneration. There is little if 
any deposition of coke and no provi- 
sion for catalyst regeneration in place 
in the reactor beds, Instead, the cata- 
lytic reactions of the naphtha conver- 
sion are continued for as long as the 


unit is on stream. Experience to date 
indicates that shutdowns will be re- 
quired primarily for equipment inspec- 
tion. It is anticipated, on the basis of 
pilot plant experience, that the catalyst 
will require reworking at intervals, but 
there is as yet no indication of catalyst 
deactivation in the unit at Muskegon. 

The basic process flow is quite direct, 
and the absence of accessory equipment 
for catalyst regeneration gives the plant 
an over-all appearance more like that 


of a distillation process than a catalytic 
conversion process. 

As will be noted on the flow diagram, 
gasoline or straight-run naphtha is 
fractionated as a sidestream from a 
feed preparation column to insure a 
uniform feed stock to the process. This 
feed, heated to the range 850-900° F. 
in exchangers and a fired heater, is 
mixed with a hydrogen-rich recycle 
stream also at this same temperature 
level and then flows into a first stage 
reactor. The reactor effluent is re- 


Lower left—Row product accumulator. Reactor effluent is separated into vapor and liquid components here. The vapor includes recycle gos and 
make gos from the reactions. It has a hydrogen concentration of 80 plus percent. Temperature here is about 100°F. and pressure 650 psig. Liquid 
is routed to product stabilization. Lower right—One of the two recycle gas compressors. Reactor outlets in the background. 


Reactor Product Fis 
Component Yields 
Hy (SCF BBI 139 401 
iC, (VOL. PERCENT 1.3 2.1 
oC. (VOL. PERCENT 54 3.5 
VOL. PERCENT 5. 5.0 
tes 
¥ 4 re 


MAPHTHA OF GASOLINE 


then 
Avain 


heated in a furnace coil and 


enters a second-stage reactor 
reheated, this material enters a third 
stage reactor, Here there is a near bal 
ance between exothermic and endother 
mic reactions and an exit temperature 
substantially the same as the inlet tem 
perature is the result, Effluent from 
this final reactor flows through heat 
exchange which serves to reboil tower 
bottoms for the unit and to heat the 
fresh feed, 

The reactor products are finally 
flashed into an accumulator at some 
650 psig. and 100° F. Liquid is with- 
drawn here and routed to a fractionator 
where the gasoline yield of the process 
is stabilized at the desired vapor pres- 
sure and then sent on to storage, A 
stream of hydrogen-rich reevcle 
withdrawn from the product accumu 
lator, compressed to furnace inlet pres- 
and routed to a heater where its 


as is 


sure, 


A 


The men actively g 


temperature is raised to the 850-900° F, 
range. The heated recycle gas is com- 
bined with the heated naphtha feed. 
Exeess gas at the product accumulator 
is routed through pressure control to 
the plant fuel system, as is the overhead 
gas production from the plants gasoline 
stabilizer, These two gas streams con- 
stitute the gas production of the proc- 
ess, and are about adequate to supply 
the fuel needs of the unit. 

The plant includes a prefractionator, 
as noted earlier, which serves to set the 
boiling range of the reactor feed. Since 
this is its only function it could possi- 
bly be eliminated in an installation 
where a well fractionated naphtha of 
suitable boiling range could be sup- 
plied from existing equipment, 

The stabilizer follows conventional 
practice, The reformed gasoline prod- 
uct contains no appreciable amount of 
heavy components boiling above the 


the of the first commercial platforming unit are, left, G. M. 
Shorum, superintendent of the Old Dutch Refining Compony, and Carl Everson, UOP representative. 


PREF RACTIONATOR 
Figure |. Plattorming Flow Chart. ass 
(Note photo of model on opposite page) a 
OVERHEAD 
STORAGE 
BOTTOMS TO 


gasoline range, and rerunning of this 
product is not required. Stream inspec- 
tions for typical operations are given 
on page 129. 

An interesting detail of the installa- 
tion is the use of a graphic panel type 
control board. On this board indicators 
serve to report the operating variables 
on a plant flow sheet, while permanent 
records are maintained by a group of 
conventional recording instruments. 


The tower in the foreground is the prefrac- 

tionator, the one in the background the stabi- 

lizer. All condensers, coolers, heat exchangers, 

and receivers, except the product accumulator, 
are to be seen here. 
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Model of Old 
Dutch Plattorming 


trol Room and 
Pump House, Pre- 
fractionating 
Column, Heat Ex- 
changers and 
Naphtha Heater 
and Product Sto- 
bilizer Column. 
Right foreground 
to right rear: Re- 
cycle Gas Com- 
pressors, Three 
Reactors and In- 
termediote Heot- 
ers. (Note flow 
chart on opposite 
page ) 


PLATFORMING 


VLADIMIR HAENSEL 
Universal Oil Products Company, Chicago 


research on the conver- 
sion of straight-run and natural gaso- 
line stocks into more valuable prod- 
ucts, fundamental ideas were formu- 
lated by the U.O.P. organization which 
outlined the ultimate goal, First, it was 
realized that the process should be a 
catalytic one, free, as much as possible, 
from undesirable thermal effects. The 
reason for this is that thermal treatment 
or a high temperature, high-pressure 
treatment in the absence of catalysts 
gives rise to reactions which are diffi- 
cult to control and as a result a large 
portion of the liquid charge is con- 
verted into waste gas. Next, it was real- 
ized that such a catalytic process had 
to be made up of a number of chemical 
reactions since gasolines contain differ- 
ent hydrocarbon classes, each class re- 
quiring a different chemical reaction so 
that the members of this class can most 
efficiently be converted into more valu- 
able components. Further, it became 
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apparent that the rearrangement and 
conversion of the charging stock had 
to be extensive because there is no 
simple method of separating the prod- 


ucts of the reaction from the charging 
stock. 

Having established the fundamental 
principles of such an idealized process, 
it was necessary to find a catalyst which 
could perform all these functions and 
also have this extremely important fea- 
ture: The elimination of the need for 
catalyst regeneration, a costly and com- 
plicated operation, No charging stock 
is processed over a catalyst during re- 
generation. The efficiency of a non- 
regenerative operation and its inherent 
simplicity provides a practical solution 
for a refiner who cannot afford a large 
investment in a plant that remains non- 
productive for a good share of the time. 

Over the past years, we have found 
that the Platforming operation ap- 
proaches closely the ideal solution for 


AT THE 1949 WPRA annual meeting, announcement was made of a new 
process for improving straight-run or natural gasoline, a process called 
“Plattorming,” which represents the reforming of gasolines in the 
presence of hydrogen using a platinum catalyst. 

It is well known that there are tremendous quantities of straight-run 
and natural gasoline stocks which are becoming less and less marketable 
because of their low octane number. The realization of this situation 
is not a sudden one, and the petroleum industry has been extremely 
active in attempting to convert these stocks into a suitable motor fuel. 
A tremendous amount of work has been done on noncatalytic processes 
such as thermal reforming and on catalytic processes such as hydroform- 
ing and desulfurization. Although the thermal and catalytic processes 
have come into commercial application, they do not provide an ultimate 
solution for the production of high yields of high octane motor fuel 
from the straight-run and natural gasoline stocks. 

This article was presented at the recent San Antonio meeting of the 


Western Petroleum Refiner’s Association. 
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the reforming of straight-run and natu- 
ral gasolines. The functions of the cata- 
lyst in carrying out the desired reac- 
tions under conditions wherein wasteful 
side reactions are virtually eliminated 
have been realized in laboratory, pilot 
plant and commercial operation. 

Various phases of Platforming to be 
discussed include: 

1) The chemistry of the process. 

2) Operating variables, 

4) Properties of the Platformate. 

1) Platforming of mixed straight- 
run cracked gasolines. 

5) Economics of the Platforming 
process, 

6) Operation of the first Platform- 
ing unit at Old Dutch Refining Com- 
pany at Muskegon, Mich. 


Chemical Reactions Involved. 


Three major reactions occur in Plat- 
forming of a straight-run gasoline. The 
first of these is the dehydrogenation of 
naphthenic hydrocarbons to the corre- 
sponding aromatic hydrocarbons. This 
is illustrated by the following: 


Sits 

con 
~ 

wherein methylevclohexane is con- 
verted to toluene and hydrogen. As is 


well known, straight-run gasoline con- 
tains a substantial amount of naph 
thenic hydrocarbons, of both the six- 
membered type and the five- 
membered ring type, and in the latter 
structure the dehydrogenation reaction 
is preceded by the isomerization re- 


ring 


action 


Linder Platforming conditions the re 
actions of dehydrogenation of, naph 
thenic hydrocarbons are very rapid and 
these reactions contribute substantially 
to the octane gain and heat of combus 
tion of the They are 
highly endothermic, that is, they re- 
quire a high heat input and they result 
in some volumetric shrinkage since the 


gasoline also 


aromatic product is denser than the 


parent naphthene, Thus, for example. 
if the charge consisted of pure methyl 
evelohexane and if it were all converted 
to toluene, the theoretical vield of tol 
vene would amount to 8.5 pereent by 
volume of the charge with an octane 


naphthenic content of straight-run gaso 


number increase of about 50 units 


lines varies considerably, but, assuming 
an average value of about 10 percent, 
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the maximum volumetric vield due to 
dehydrogenation to aromatics would 
be about 93 percent assuming complete 
conversion and no other reactions. 
Another important reaction in Plat- 
forming is the opposite of dehydrogen- 
ation from the standpoint of yield and 
heat of reaction. This is the reaction 
of hydrocracking wherein a high mole- 
cular weight hydrocarbon is decom- 
posed into lower molecular weight 
compounds. This is not the reaction of 
thermal cracking, where a paraffin is 
cracked indiscriminately along the hy- 
drocarbon chain, nor is it the reaction 
of catalytic cracking where the product 
consists of lower boiling paraffins and 
olefins, It can be considered as a simul- 
taneous cracking-isomerization-hydro- 


genation reaction, as shown by the 
following: 
+ 


This reaction, as can be seen, pro- 
duces isopentane and normal pentane 
from decane. In actual operation, the 
break in the molecule occurs not only 
in the middle, but also to the right and 
left of the center. so that butane and 
hexane, as well as propane and heptane, 
are formed also. Assuming for the time 
being that two pentane molecules are 
formed, the volumetric vield of such a 
reaction at LOO percent conversion is 
118 percent along with an octane num- 
ber gain of more than 100 units. As 
stated before, there is a small loss to 
propane and lower hydrocarbons with 
the result that only a part of that high 
gain in volume and octane number can 
be realized, It is, 


74s 
therefore, apparent 
i + 3a, that the hydrocrack- 
ing reaction bhal- 
ances the dehydro- 


genation reaction in 
that it provides for a lower density 
product and absorbs a part of the hy- 
drogen which is liberated in the dehy- 
The reaction is 
and, therefore, pro- 
the reaction 
required for the dehydrogenation step. 
The hydrocracking 
rapid than the dehydrogenation reac- 
will appear 
presented in the next section 


drogenation reaction 


also exothermic 


vides some of heat of 


less 


reaction is 


tion as from data to be 


Isomerization 


Plat- 
This reaction 
when it 


The third 


forming is isomerization 


major reaction in 


was mentioned earlier was 
stated that five-membered ring naph- 
six 
membered ring naphthenes prior to the 
Likewise. 


thenes undergo isomerization to 


into aromatics. 


conversion 


the isomerization of paraffins proceeds 
readily at Platforming conditions. In 
the case of normal heptane, this reac- 
tion is faster than hydrocracking as 
shown by Figure 1 in which the extent 
of isomerization and that of hydro- 
cracking are plotted against contact 
time measured as reciprocal space ve- 
locity. It will be observed that as the 
space velocity is reduced the extent of 
isomerization reaches a maximum value 
at a space velocity of about 5. At lower 
space velocities the hydrocracking of 
the isomerized compounds reduces the 
net yield. The composition of the iso- 
merized product is of interest in that 
nearly every possible heptane isomer 
is produced, Thus, at a space velocity 
of six, the composition of the heptane 
fraction exclusive of the normal hep- 
tane charged is as shown in Table 1. 


TABLE 1 
Compoune Percent in C7 cut, 
of 
C-C-6-6-6-6 46.2 
10.9 
4.7 
' 
C=-6-6-6 


The hydrocracking reaction which 
accompanies the isomerization reaction 
of heptane gives, as expected, propane 
and butane as the major products, the 
isobutane-normal butane ratio in the 
butane fraction being about one. Both 
higher and lower paraffins. also under- 
go extensive tsomerization. 

In addition to the three major reac- 
tions that occur in Platforming. there 
are other important reactions. These in- 
clude dehydroevelization, wherein par- 
affins are converted directly to aro- 
matics, and desulfurization. wherein 
virtually all of the combined sulfur is 
converted to hydrogen sulfide 

The question arises as to how we bal- 
ance the extent of the various reactions 
that take place in Platforming in order 
to attain the optimum yield octane rela- 
tionship. This is accomplished primar- 
ily by proper selection and preparation 
of catalyst. Secondarily, the operating 
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Figure 1. Treatment of Normal Heptane with Plotforming Catalyst in the Presence of Hydrogen. 


conditions are adjusted to give the de- 
sired product distribution, 

It should be emphasized that Plat- 
forming is unique among reforming 
processes from the standpoint of low 
methane production. In a process of 
this kind. methane production is unde- 
sirable from the standpoint of severe 
loss of liquid product, high exotherm- 
icity of the reaction which forms me- 
thane and high hydrogen consumption. 
The extremely low methane production 
is beneficial on the basis of high liquid 
yield and control of the reaction at all 
times. For example, with other cata- 
lysts, a high-pressure condition leads 
to excessive methane formation and an 
exothermic condition is reached which 
is difficult to control. With the Plat- 
forming catalyst, on the other hand, a 
high-pressure operation gives only a 
small amount of methane and as the 
temperature is increased the selective 
hydrocracking reaction is quenched by 
the dehydrogenation reaction. Thus, 
there is no tendency to develop run- 
away temperatures in the operation of 
the Platforming process. In addition it 
should be pointed out that another un- 
desirable reaction, characteristic of 
some reforming processes, and involv- 
ing the formation of high molecular 
weight compounds, is essentially elim- 
inated in Platforming. Therefore, Plat- 
formates do note require rerunning. 


Operating ariables 


There are four major operating vari- 
ables in Platforming. These are tem- 
perature, space velocity, which repre- 
sents barrels of charge per hour di- 
vided by barrels of catalyst, pressure 


and hydrogen recycle rate. Over the 
past few years we have obtained a con- 
siderable amount of information both 
in the laboratory and in pilot plant op- 
eration concerning these variables with 
a number of commercial gasolines and 
pure compounds as charging stocks. 


The study of these variables as well 
as that of catalyst composition has been 
carried out in eleven laboratory and 
pilot plant units, ranging in thruput 
from one gallon to four barrels per day. 

As might be expected, the relation- 
ships between these operating variablés 
are extremely complex and it would 
not be practical in this paper to dis- 
cuss the many details which are neces- 
sary to obtain a satisfactory correlation 
of operating conditions. We can only 
show certain illustrative effects of ma- 
jor variables but it should be pointed 
out that these effects are influenced to 
a considerable degree by the particular 
type of charging stock and the values 
of the other variables employed. When 
a major variable is changed it usually 
is necessary to make an adjustment in 
the other variables to obtain optimum 
performance, that is, optimum perform- 
ance from the of yield- 
octane number relationship as well as 
from the standpoint of catalyst life. 

These factors must be kept in mind 
when examining the data presented in 
the discussion, 

Table 2 shows the results obtained in 
processing an initial boiling point to 
350° F. boiling range straight-run stock 
from mixed paraffinic and naphthenic 
crudes, 

The results shown indicate first of all 


Figure 2. Effect of Spoce Velocity. 
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RUN Charte 1 2 5 ‘ 
Aver. Cat. Temp. 873 
Yield of Lig 


Laquad Volume per- 
ceot of Charger 
vr 


Octane Nembers 


P-1 Clear wa 675 7% 05 

P-l + See. TRI m2 aS 

F-2 Clear 7 «6755 

P.2+ Jee. THI «2 as 61S 
Percent Aromatics 

in Product 4 19 27 “5 
Percent Over @ 217 

Hydrogen Produc 


that Platforming is a relatively low 
temperature operation, and it is through 
the use of these mild conditions that 
the reaction remains a truly catalytic 
one, with no interference from unde- 
sirable thermal effects, The results also 
show the increase in the aromatization 
reaction as well as in hydrocracking 
with increased temperature at the oper- 
ating conditions employed. Since both 
reactions contribute largely to the oc- 
tane number gain it is not surprising 
that high octane numbers can be re 
alized 

The effect of pressure as the major 
variable has been investigated and typi- 
cal results are shown in Table 3. The 
charging stock consisted of a 247-404 
F. Midcontinent straight-run naphtha. 
It will be observed that a low pressure 
»peration produced the most aromatics 
and the least amount of hydrocracking. 
At the highest operating pressure shown 
in the table, 900 psig. a larger part of 
the improvement in octane number is 
due to the hydrocracking reaction, since 
in this case the amount of hydrocracked 
material (as measured by percent over 


at 212° F.) is almost twice that ob- 
tained at the lowest pressure. The yield 
of butane is large at the highest pres- 
sure and in this particular case a small 
butane excess was obtained over that 
required for 10-pound RVP gasoline. 
Thus, it becomes apparent that by vary- 
ing the operating pressure the Plat- 
forming operation can be carried out to 
produce either a more aromatic gaso- 
line, which means more hydrogen pro- 
duction and a gasoline of lower volatil- 
ity, or a more volatile product with a 
lower aromatic content and lower hy- 
drogen production. 

The range of pressure used in the 
Platforming operation is limited at the 
higher value by economic considera- 
tions as well as by temperature required 
to produce a given quality Platformate. 

As the pressure is increased a limit 
is reached where thermal reactions may 
oceur to such a degree that the yield- 
octane relationship deteriorates. The 
lower pressure limit is set by the de- 
crease in the desired amount of hydro- 
cracking as well as by possible car- 
bonization of the catalyst. The lack of 
carbon formation in the Platforming 
operation is due to the continuous pre- 
vention of formation of materials which 
lead to carbon, this prevention being 
carried out by hydrogen. If the partial 
pressure of hydrogen is maintained at 
a low value over prolonged periods of 
time there is a tendency for carbon for- 
mation to occur. Such a condition is 
prevented by providing a reasonable 
recycle gas rate thereby making the 
process a truly nonregenerative one. 


It has been pointed out earlier that 
the dehydrogenation reaction is a rela- 
tively fast reaction while hydrocrack- 


Heot exchanger battery for the unit is located between the two fractionotors. The concentric 
tube type exchangers are especially suitable for the high pressures involved in this application. 


Pressure, 
Yields, Vol. of Charge: 
Co+ Platformate 26 929 
Cs+ Platformate 65 
10 ib. RVP Platformatet 73 WA 
Octane Neo. of 10 Ib. RVP 
Platfermate 
P-1 Clear 30.6 85.1 S41) 
F-1 + 3 ce. TEL 52.5 62 43 49 
Percent Aromatics, based 


oo 
Percent Over @ 212° F. + 
Prod ( 
uction, Cu. 
Bol. 68S 


¢ With outside butane 4.7 percent at 500 peig. and 35 
pereent at 700 pag. 


ing is considerably slower. A study of 
the effect of space velocity substantiates 
this statement. Tables 4 and 5 show the 
results obtained in processing a Mid- 
Continent naphtha at various conditions 
in which space velocity was a principal 
variable. It will be observed that, ac- 
cording to Table 4, a change in space 
velocity from about 5 to 2 increased the 
extent of hydrocracking three-fold (as 
measured by percent over at 212° F.), 
while the aromatization reaction, al- 
ready very extensive at the highest 
space velocity, was affected only slight- 
ly. The results obtained with a some- 
what more active catalyst are shown in 
Table 5 (in this series) where a higher 
octane number is reached at the same 
operating conditions. These results are 
also summarized in Figure 2 correlat- 
ing the research octane numbers and 
reciprocal space velocity. 

The discussion of the effect of operat- 


TABLE 4 
TEST Ne. Charge i 2 5 ‘ 
Space Velocity* 49 39 30 19 
Ce + Yield, 
RVP 45 62 “4 69 


Hy Production, Cu 
Pt. Boi 


* Barrels charge hour barre! catalyst 


TABLE 5 
Effect of Space Velocity 
Mid-Continent Naphtha 230-395 
Catalyst 8 


TEST Ne. 1 2 3 


Velocity* 


Ce + Yield, Volume Percent 


P-1 Clear sl 76 
F-1 + 3 ce. TEL 3 
Percent Aromatics in Product 
Percent Over @ 212° F. + Low 32 25 17 


* Barrels charge hour barre! catalyst 


TASLE 2 TABLE 3 i 
Effect of Temperature Effect of Operating Pressure 
18.9 227 
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ing variables brings out also the flexi- 
bility of operation. As has been shown, 
the ratio of the reactions that occur in 
Platforming can be varied so that it is 
possible to obtain a number of volatil- 
ity - octane relationships instead of one 
single relationship as is true in the case 
of thermal reforming. This flexibility 
of operation permits us to produce fuels 
that have a range of volatilities de- 
pending upon the over-all refinery eco- 
nomics. 


Properties of the Platformate 


The previous discussion has dealt 
with the product of Platforming from 
the standpoint of aromatic concentra- 
tion, volatility and octane number. 
Other properties of the Platformate are 
sulfur contents, storage stability, and 
road performance . : 

Table 6 shows the sulfur contents of 
the charging stocks and products and 
the corresponding leaded research oc- 
tane numbers at a variety of severities. 

The results shown in Table 6 indi- 
cate that the sulfur removal from dif- 
ferent stocks varies from 88 to 99 per- 
cent, the initial sulfur content having 


TABLE 6 
SULFUR 

Percent P-l+ 

Reduc- Jee 

SOURCE Charge Product tien TEL 
Miskiqne 0.045 | 0.0027 4 
Gall Coast 0.019 | 0.0073 
Mid-Continent 0.040 0.0042 w 4S 
California (1 6102 | 0.0008 | 
California 2 0.0086 | 
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no bearing on the extent of desulfuriza- 
tion, In other words, high sulfur stocks 
are desulfurized to the same extent as 
low sulfur stocks. 

A number of storage stability tests 
have been made on Platformates pro- 
duced in pilot plant operation. Table 7 
is a summary of the storage results us- 
ing a Platformate from a Michigan 
stock. The tests were made in vented 
bottles at 100° F. and no inhibitor was 
added. 

It will be observed that the Plat- 
formate is very stable in storage. The 
addition of inhibitor is required only 
for the purpose of retaining tetraethy| 
lead in solution in the same manner as 
is necessary for straight-run gasoline. 
A slight drop in color has been ob- 
served to occur over the period of stor- 
age. 

A considerable amount of work has 
been done by our Automotive and Air- 
craft Department in connection with 
the road performance of a variety of 
Platformates. A discussion dealing with 
the properties and performance of 
Platformates is being planned so only 
brief mention will be made here, It is 
known that most gasolines have a road 
performance equivalent to a value be- 
tween the Research and the Motor oc- 
tane numbers. It has been found that 
Platformates have a road performance 
value which equals or substantially ex- 
ceeds the Research octane number, the 
magnitude of this gain being dependent 
upon the nature of the charging stock 
and the severity of the Platforming 
operation. 
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Platjorming of Mixed Straight-Run 
Cracked Gasolines 


The inclusion of an olefin containing 
material in the charge to a Platforming 
unit results in the formation of a prod- 
uct similar in quality to that produced 
from straight-run stocks alone. In view 
of the fact that the lower boiling frac- 
tion of thermally cracked gasoline, 
that is the material boiling below about 
200° F., is a good fuel from the stand- 
point of octane number, only the higher 
boiling fraction of thermally cracked 
gasoline should be included in the 
charge to the Platformer. The higher 
boiling fraction from thermally cracked 
gasolines is, on the other hand, a poor 
fuel from the standpoint of octane num- 
ber, sulfur content and storage stabil- 
ity. The conversion of this fraction to 
a Platformate type of gasoline elimi- 
nates all these undesirable properties. 

Since olefin containing stocks usu- 
ally cannot produce as much hydrogen 
as straight-run gasolines, the processing 
of cracked gasoline in admixture with 
straight-run is normally desirable from 
the standpoint of maintaining a high 
hydrogen concentration in the recycle 
gas. The processing of blends contain- 


TABLE 7 
Storage Stability Tests 
2 ‘ bd 

Me. Me. Me. Me. 
Peroxide No. 098 07 607 
laduction Period, Min > 1020 
ASTM Gum 0 0 i 
Color “Saybolt 2 7 16 
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TABLE 6 
Platforming of Cracked Naphthe 
RUN Ne Charte ! 2 5 
Ranger, 275-387 133-420 117-420 106-426 
Octane Nembers 
Percent Sulfur 0.0045 
Bromine Number 2 
TABLE 9 


Platforming of 50:50 Blend of 
Cracked Naphtha and Straight-Run Gasoline 


i 2 5 


102 304 108 407 106 408 4086 


Boiling Range, 
Octane Nambers 


Clear 55.9 “a 9.9 
P-l + See. THI 97.9 
Percent Sulfur 033 


ing equal parts of cracked and straight- 
run naphthas proceeds very satisfactor- 
ily with a substantial hydrogen produc- 
thon 

To illustrate the Platforming of 
cracked stocks Tables 8 and 9 give the 
results obtained in processing a West 
Texas cracked naphtha alone and a 
blend of equal parts of full-boiling 
range West Texas straight-run gasoline 
and cracked naphtha. We have obtained 
data on the Platforming of a West 
Texas straight-run gasoline and found 
that it undergoes a normal upgrading 
in quality 

The results indicate that thermal 
gasolines are very susceptible to Plat- 
forming and very high octane number 
fuels have been produced. The reduc 
tion in sulfur content should be of in- 
terest in a number of refineries where 
high sulfur crudes produce a high sul- 
fur gasoline on thermal cracking 

We have also investigated the prop- 
erites of the blend of the Platformed 
cracked naphtha with the untreated 
lower boiling fraction of the cracked 
gasoline, It was found upon comparing 
the road performance of this blend with 
the read performance of the original 
full-boiling range thermal gasoline that 
the material containing the Platformed 
fraction was superior to the thermal 
gasoline by a margin exceeding fifteen 
octane numbers 


Keonomics of the Platforming Process 


The economics ol any prot ess 18 of 
course, of major importance to the re 
finer. It is not proposed here to go into 
details of the economies of Platform 
ing, but merely to point out the over-all 
picture 

The exact prediction of the economics 
of any proposed installation depends 
on an accurate forecast of the market 


for and the prices of both the charging 
stock and the product over the period 
of the life of the plant, which is obvi- 
ously impossible, However, certain gen- 
eralizations, believed to be accurate, 
can be made: 

1) The present trend to emphasize 
quality will continue. This will result 
in an inereasing differential between 
the values of charge and of product. 

2) The refiner who operates the 
process which can produce the highest 
quality product will be best able to sur- 
vive in a competitive market. 

3) The process which has the bet- 
ter yield-octane relationship will have 
the better economic advantage. 

1) As has been shown in data above. 
Platforming provides for an extremely 
high volumetric recovery of an excep- 
tionally high quality gasoline produced 
in a simple unit having a low operating 
and capital cost, 

The operating cost of a Platformer 
that has a capacity of 1500-2000 barrels 
per stream day is shown in Table 10: 


TABLE 10 


Operating Costs for Platforming 
1500-2000 BPSD Charge 


Cents per B 
Reactor Charge 


1. Operator and part time helper per shift 
2 itenance 

sand Insurance 

4. Utiltees 
5. 


Less than 10 


Catalyst 
Royalty escalator 


Total 37 


Figures in Table 10 are somewhat 
conservative. The value given for utili- 
ties does not include the fuel gas; how- 
ever, we do find that the Platforming 
process is normally self-supporting 
from the standpoint of the heaters’ fuel 
gas requirements, 

Estimates have been made for the 
cost of Platforming units. These values 
will vary depending upon the local con- 
ditions. Assuming an average labor cost 
in the Mid-Continent area and all new 
equipment these values range from 
about $700,000 for a 1500-barrel per 
stream day charge to reactors to $1.- 
600,000 for a 5000-barrel per stream 
day charge and $2.500,000 for a charge 
of 10,000 barrels per stream day 


Operation of a ommercial 
Platjorming Unit 


The first commercial Platforming 
unit—at the Old Dutch Refining Com 
pany at Muskegon, Mich.-was started 
October 28, 1949. and has been in es 


sentially continuous operation since, 
charging on the average 900-1000 bar- 
rels per stream day of a 180-360° F. 
naphtha. More recently the thruput has 
been increased to about 1500 barrels a 
day. Plant performance has been highly 
satisfactory and, except for a few me- 
chanical troubles which usually accom- 
pany the first try-out of any new equip- 
ment, the operation has proved itself 
to be exceedingly simple. The opera- 
tion has been conducted at 860-890° F. 
average catalyst temperature and 700 
psig. pressure. The original plan was 
to operate to obtain a product with a 
leaded Research octane number of 89- 
90. However, during the intervening pe- 
riod of construction, which required 
139 days, the refiner was called upon 
to produce a considerably higher oc- 
tane product. As a result. the unit has 
been operating at somewhat different 
conditions to produce a leaded octane 
level of 93 with a yield of 94.5 percent 
by volume. At one time the unit was 
operated for a period of several weeks 
to produce a Platformate having a 
leaded octane number of 95.8 with 
vield of 90 volume percent, The total 
gas production amounts to about 900.- 
000 cubic feet per day of which more 
than one-half is vented from the sepa- 
rator and contains 80-85 percent hydro- 
gen. The remaining gas is vented from 
the stabilizer overhead. 

Table 11 gives a typical charge and 
product analysis from the Old Dutch 
operation, 


TABLE 11 
Old Dutch Refining Company Platforming 
Operation 


Reactor 
Charge Product Charge Product 


Gravity, “API 56.9 57.6 

IBP 178 

20 123 le. 

255 20 230 

End Pont 333 $55 

RVP os 13.4 
F-1 ON, Clear 6.1 “ 13 
F-1 + 3ce. TEL 675 8.2 
Sulfur 0.0450 


One of the most significant and im- 
portant features of the Old Dutch Plat- 
forming unit operation ts the perform. 
ance of the catalyst. Over the past four 
months of operation no indication of 
any catalyst deactivation has been 
found and it is expected the catalyst 
will remain in service for a long time. 
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The Manufacture 
Of Aliphatic 
Petroleum Napthas 


PART lil 


H. N. FROST, Chief Chemist 
The Pure Oil Company, 
Smiths Bluff Refinery, 
Nederland, Texas 


‘ie Pure Oil Company at its Smiths 
Bluff, Texas, Refinery recently has 
completed construction and placed in 
operation a modern naphtha fraction- 
ating unit. The flexibility of this unit, 
its separating efficiency, and some of 
the novel operating features incorpo- 
rated make it worthy of examination 
and study. 

The flow of this unit is shown in 
Figure 2. Only one finished naphtha 
fraction is produced at a time and it 
is taken overhead as a heart cut from 


IN TWO earlier articles on this 
general subject the author has 
outlined the broad uses of ali- 
phatic petroleum naphthas in 
industry, and has described a 
laboratory means of evaluating 
stocks which might be considered 
for their manufacture. Con- 
sidered here is the industrial 
side of this problem, from the 
refiner’s viewpoint, the actual 
manufacture of these fractions 
and the equipment required. As 
has been pointed out before, the 
market possibilities of these 
fractions is almost limitless, but 
to enter this field the refiner 
must not only be able to meet 
today’s demands, but he must 
also be prepared for the future 
when super-fractionated close- 
boiling hydrocarbons will be, 
more than likely, the normal 
requirements of his customers. 
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the secondary fractionating tower. Of 
course, the overhead from the primary 
fractionating tower and /or the bottoms 
from the secondary fractionating tower 
may contain desirable naphthas; when 
this is the case the product streams 
are run to separate tankage and later 
charged to the unit to produce the de- 
sired specification cut from the top of 
the second tower. A general description 
of the unit follows: 

Depending on the boiling range de- 
sired in the final product the required 
feed stock is picked up from the charge 
tank by the primary fractionator 
charge pump and passed through both 
the secondary fractionator vapor-feed 
exchanger and the primary fractiona- 
tor feed preheater. In the feed pre- 
heater the heat exchange medium is 
gas oil from the circulating heating oil 
system. Six feed introduction points 
are shown on this first tower. 

The primary tower is 147 feet in 
height and has 66 bubble trays. The 
overhead vapor from this tower is con- 
densed in a bank of two condensers, 
primary fractionator overhead con- 
densers, and the liquid stream flows 
from there to the primary fractionator 
reflux accumulator, It is then picked 
up by the reflux and net yield pump 
and split into two parts, a portion go- 
ing to storage and the remainder being 
returned as reflux, Heat is applied to 
this tower by the reboiler using oil 
from the circulating heating oil system. 


Figure 1. Aliphatic Naphtha Manufacturing Unit 


The bottoms from the primary frac- 
tionating tower are picked up by the 
primary fractionating tower bottoms 
pump and discharged through the sec- 
ondary fractionator feed preheater 
where necessary preheat is again ob- 
tained from the circulating oil heating 
system. The secondary fractionating 
tower is also provided with six feed 
inlets for use according to the nature 
of the operations. This tower is 147 
feet in height and has 65 bubble trays. 
The overhead vapor, the naphtha heart 
cut, passes through the vapor heat ex- 
changer into the two overhead con- 
densers and then into the reflux ac- 
cumulator. At this point the liquid 
stream is picked up by the reflux and 
net yield pump and split into two 
parts, a portion going to finished stor- 
age and the remainder being returned 
as reflux, As in the first tower, heat is 
applied by the reboiler using oil from 
the circulating heating oil system. 
Bottoms from the secondary fractionat- 
ing tower are picked up by the secon- 
dary fractionator bottoms pump and 
sent to storage after first being cooled 
in the two coolers shown in Figure 1. 

Six feed inlets are shown on the 
primary and on the secondary fraction- 
ating towers and these are used ac- 
cording to the nature of the charge 
stock and the product desired. Actual 
choice of feed inlets will be dictated 
by the results obtained during opera- 
tion; in general, when towers are 
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equipped with multiple feed inlets, the 
practice is to put the feed in on the 
tray where the tower temperature is 
nearest the feed inlet temperature, but 
here it will be necessary to consider 
other factors. For example, during the 
operation, in order to increase the 
vield, it may be necessary to move the 
feed inlet down on the primary frac 
tionating tower and up on the secon- 
dary tower: 
the product, the reverse is true, that is, 
raise the feed inlet on the first tower 
and lower it on the second tower, Since 
products de 


to improve the quality of 


the specifications of the 
mand close fractionation it’ will be 
seen that the light ends, or low boil 
ing components are taken overhead on 
the primary fractionator. This in effect 
determines the initial boiling point 
and or flash point of the heart cut, the 
overhead fraction from the second 
tower, and the end point of this cut 
will be established in the secondary 
fractionator 

All heat supplied to the unit is tur 
nished by means of the circulating 
heating oil system. In this svstem, the 
heating medium a gas oil having an 
IBP. and EP. of approximately 
ud 7h) picked up 
from the heating oil surge drum by 
the pump shown and discharged into 
the circulating oi! heater There the 
oil is raised to a temperature of ap 


respectively is 


proximately 600° and discharged 
into a hot oil supply header. From 
this header, the heating oil is furnished 
to the various preheaters and re-boilers 
as pointed out above. Back pressure 
on this header is maintained by a pres- 
sure controller connecting the hot oil 
supply and return header. At this 
point, hot oil not used in heating the 
reboilers and pre-heaters is bypassed 
back to the surge drum with the oil 
that has been used in the exchangers. 

A separate induced draft cooling 
tower is provided to meet the units 
circulating water requirements. Water 
from this tower is held at a constant 
temperature by feeding some of the 
hot used water into it. This tempera 
ture control plus constant flow control 
to the condensers assures uniform con- 
ditions in all of the water fed heat 
exchange equipment. The three dual 
condensers through which the water 
passes are: the primary fractionator 
overhead condensers, the secondary 
fractionator overhead condensers, and 
the secondary fractionator bottems 
coolers 

The instruments employed the 
control of this unit were installed to 
facilitate the operation of the tall 
towers by maintaining constant flow 
conditions. While it is general prac- 
tice to control product streams by top 
tower temperature, this svstem was not 


considered advisable, since the tem- 
perature differences in the towers 
under consideration was relatively 
small and not sensitive enough to the 
actual conditions in the process. Tem- 
peratures obtained on this process are 
used to bring the unit on stream, and 
for indications of the general opera- 
tion, but the flow of products, heat 
input, heat removal, and reflux is ac- 
complished by flow control. The sys- 
tem of controls as installed and 
planned for normal operation, pre- 
supposes constant feed rates and con- 
stant composition. In such a unit where 
many-tray towers are used with re- 
sulting large liquid hold-ups, it is of 
utmost importance for maximum yields 
to maintain constant feed conditions 
It is desirable to determine by labora- 
tory analysis the quality of the feed 
before it is charged to the still, so that 
the product quantities can be antici- 
pated and specification streams pro- 
duced as soon as possible after the unit 
goes on stream 

Since flow rather than temperature 
control is relied on for normal opera- 
tion and maximum yields two features 
of this installation are worthy of note. 
On lines where considerable variation 
in flow rates are normal in producing 
the many volatility naphthas two flow 
regulator valves of different sizes are 
installed. Then when it is necessary 
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flow, the regulator best suited is em- 
ployed. Also as mentioned above, flow 
control is employed to effect the de- 
sired rates for the fraction being taken 
overhead as the heart cut. The installa- 
tion of special orifice fittings that can 
be changed under operating conditions 
allows a variety of orifice sizes for the 
flow controllers. For each of the lines 
carrying metered streams of naphtha, 
heating oil, and cooling water a group 
of orifice plates are available to allow 
the operator choice of the one of 
proper size for the desired range of 
flow rates. These fittings allow the re- 
placement of the correct size orifice 
plate with a minimum of delay and 
without interrupting the line flow. 

The charging stocks to this unit are 
deficient in volatile hydrocarbons (bu- 
tanes and lighter) consequently to 
pressure the system the admission of 
a hydrogen sulfide free natural gas is 
employed. This gas is introduced into 
the primary fractionator reflux accu- 
mulator and a constant pressure is 
maintained on this vessel with excess 
gas being flared if the maximum estab- 
lished pressure is exceeded. 

In a unit of this kind, designed to 
operate as indicated, considerable ef- 
fort is expended to be sure that the 
charging stocks are homogeneous and 
that no tank stratification is present. 
Motor driven mixers are employed and 
suitable agitation periods are allowed 
before the charge tank is cut to the 
still. Also, if a wide variety of naph- 
thas is to be produced considerable 
attention must be given to tankage and 
lines. As is apparent, each closely frac- 
tionated cut wil] require separate tank- 
age and separate filling and loading 
lines. At the Smiths Bluff Refinery two 
cone bottom rundown tanks for finished 
naphthas are employed and these tie 
into a storage tank manifold with 
double cocks and bleeder lines. And 
where either the overhead product 
from the primary fractionator or the 
bottoms product from the secondary 
fractionator is to be saved for future 
naphtha manufacture care must be ex- 
ercised to avoid contamination and in- 
sure efficient operation, 

See Figure 3. 

The question of a satisfactory odor 
is always present and must be watched 
closely throughout the refining opera- 
tion. Usually unsatisfactory odor is 
closely related to sulfur compounds 
and the chief offenders are hydrogen 
sulfide and the mereaptans. Without 
going into the chemistry of hydrogen 
sulfide removal or mercaptan removal 
or conversion to disulfides—-this has 
been adequately covered by many au- 
thorities the general methods em- 
ployed are caustic scrubbing, “doctor,” 
hypochlorite. and acid treatment. Since 


to greatly increase or decrease the 


the crudes from which the wide boiling 
range naphtha charging stocks are 
taken are relatively “sweet,” and since 
the crude still heater temperatures are 
closely watched to be sure the mini- 
mum cracking point is not approached, 
no acid treatment is required prior to 
sending these cuts to the naphtha unit. 
However, before the overhead naphtha 
still heart cut is pumped to finished 
storage, a treating step is provided 
wherein recirculating caustic or sodium 
hypochlorite finds application. The 
choice of the treating agent is prede- 
termined from the boiling range of the 
fraction, laboratory control data, and 
the final odor of the product; in all 
cases the product stream going to fin- 
ished storage is “doctor” negative. 
See Figure 4. 


FIGURE 3 


FIGURE 4 


In a previous article mention was 
made that in discussing the operation 
of the unit some data would be pre- 
sented to show the relationship be- 
tween the laboratory control column 
and the operating still, Since the oper- 
ators must depend on flow control 
rather than temperature control to 
reach and maintain maximum yield 
conditions, it is mandatory that they 
know the volume percents of the heart 
cut as well as the other product with- 
drawals so that the proper flow regu- 
lators and orifice fittings may be 
selected and used. Of course, routine 
laboratory distillations serve as a 
method of control after the operation 
has stabilized, but the Oldershaw eval- 
uation of the charging stock before 
the run is started is the key to rapid 
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Figure 5. Heot Ex- 
change Section of Ali- 
phatic Naphtha unit. 


unit “turnarounds,” as well as a check hour period to produce a special Lactol 
as to how efficient the fractionators spirits fraction having an initial boil- 
are performing. ing point of 200° F. and a dry point 

In this day of narrower margins of — of 255° F. The second run was also 
profit every means of exacting the last made over a 48-hour period but this 
possible percent must be explored. In time a high-flash mineral spirits naph- 
the figures shown below we see just tha having an initial boiling point of 


how closely this unit is meeting or ex- 340° F. and an end point of 400° F. 

ceeding the yield percentages as estab- was attempted, All distillations given 

lished on the laboratory 75-plate Old- below are ASTM. 

ershaw column. In arriving at the laboratory figures 
The first run was made over a shown in each case above the same 
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identical oil was charged to the Older- 
shaw column as was charged the 
naphtha unit, and on which the unit's 
yields were established. As noticed, the 
laboratory data was some seven per- 
cent greater than actually realized on 
the unit when the 200°-IBP., 225°-DP. 
cut was made. This difference was 
found to be due to the short length 
of time allotted to this run, a longer 
run would have increased the heart cut 
(secondary tower overhead) make. The 
second run—to produce a 340°-IBP.. 
100°-EP. Cut—actually saw the unit 
producing a higher percentage, by 
some 3.4 percent, than was found in 
the laboratory. 

As will be surmised, if the unit is to 
produce regular grades of naphthas 
from fairly uniform charging stocks 
only one Oldershaw yield evaluation is 
necessary for each naphtha; yet the 
laboratory column is beneficial if trou- 
ble is encountered or yields are not 
met, and it is a necessary tool if naph- 
tha specifications or unit charging 
stocks are changed. 

One other feature of this still is its 
flexibility in changing from one naph- 
tha manufacture to another. It has 
been found that an average unit “turn- 
around” can be completed in approxi- 
mately eight hours, and that when 
producing high-boiling naphthas a 
maximum of only 12 hours are re- 
quired from the time the stream is cut 
out of finished storage until the unit 
is meeting the new specifications. 

To date only aliphatic naphthas are 
being produced from this still, yet it 
is seen from the description that it 
could easily turn out aromatic solvents 
if the charging stocks were produced 
on any of the present catalytic crack- 
ing units. While it is reasonable to 
assume that such an operation would 
yield lacquer naphthas of extremely 
high solvency the matter of economics 
would have to be studied very closely. 

This unit has been in operation more 
than two years as an aliphatic naphtha 
still, Its operation has been most satis- 
factory to operators and management 
alike; and it has clearly demonstrated 
that it can produce today’s naphthas. 
as well as the close-boiling solvents of 
tomorrow, regardless of specifications 
or charging stocks, 
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processes for the removal of 
acidic constituents such as carbon 
dioxide and hydrogen sulfide from 
gases, the problem of corrosion 
in such installations has disturbed 
the industry. Although the use of 
amine solutions improved this 
situation considerably as com- 
pared to earlier methods, severe 
corrosion was still encountered in 
plants used to remove carbon di- 
oxide and hydrogen sulfide from 
flue gas, hydrogen, and refinery 
and natural gases. 

The amine process, which at 

resent is used on a large scale 

for different gases, employs an 
aqueous solution of an alkanol- 
mine or a mixture of such an 
amine, diethylene glycol and 
water, which is contacted with 
the gas to be treated and subse- 
quently denuded of its acid gas 
content by heating to its boiling 
point. 

By such a cyclic operation, the 
solution can be reused continu- 
ously and a treated gas of very 
high purity with respect to hydro- 
gen sulfide and carbon dioxide 
is obtained. The details and ap- 
plication of the process have been 
described adequately elsewhere.’ * 


Theory of Corrosion 

In spite of the extensive use of 
the aqueous and glycol-amine proc- 
esses during the past two decades, 
little information is available in the 
literature concerning the corrosion of 
metals in such solutions in the pres- 
ence of acidic gases such as hydro- 
gen sulfide and carbon dioxide. No 
information at all has been published 
on glycol-amine solutions or aqueous 
solutions used in cases where the gas 
to be treated contains hydrogen sul- 
fide and is free from oxygen. The only 
information available’ ** deals with 
the corrosion found in systems where 
carbon dioxide is removed from flue 
gas and hydrogen which, among 
other constituents, contain small 
amounts of oxygen. The work done 
in these cases had the sole purpose 
of finding means for preventing cor- 
rosion of steel in such systems either 
hy the choice of a non-corrosive 
amine or by the addition of certain 
inhibiting agents. 

It was observed by the early auth- 
ors’** that rather severe corrosion 
occurred in plants employing aqueous 
solutions of monoethanolamine for 
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Figure 1. Steel-Aluminum Galvanic Couple 
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the removal of carbon dioxide from 
flue gas. Some of these authors* found 
that upon heating, an aqueous monoe- 
thanolamine solution, saturated with 
carbon dioxide, dissolves iron which 
is precipated in the form of insoluble 
iron salts as soon as the solution has 
been stripped of its carbon dioxide 
content. In general, the prevailing 
theory was that monoethanolamine 
becomes oxidized in the presence of 
small amounts of oxygen and is con- 
verted to organic acids such as gly- 
cine, glycolic and oxalic acids.** 
These acids, it was assumed, form 
salts with the iron from the metal 
surface and thus are the prime agents 
responsible for the corrosion of the 
equipment. Certain standards for the 
“corrosiveness” of solutions were 
arbitrarily determined, expressed in 
parts per million of iron dissolved 
in the solution; and the permissible 
iron capacity of a solution saturated 
with carbon dioxide, also expressed 
in parts per million, was also estab- 
lished. In practice, the permissible 


limit for iron capacity of an amine 
solution was set arbitrarily at 1000 
parts per million; if this value was 
reached the solution was classified as 
corrosive and certain steps had to be 
taken in order to recondition it for 
further use. These steps consisted 
either of adding to the solution a 
strong inorganic base, such as sodium 
carbonate, in order to neutralize the 
organic acid or of employing a semi- 
continuous steam distillation of the 
solution in order to separate the vola- 
tile monoethanolamine from the less 
volatile, undesirable oxidation prod- 
ucts. It is reported in the literature® 
that corrosion of steel equipment has 
been prevented successfully by these 
measures and the theory of the acidic 
constituents resulting from oxidation 
of the monoethanolamine being the 
cause of the corrosion has been widely 
accepted. 

However, it was found in certain 
instances that solutions having an 
extremely low iron content and a 
very low iron capacity caused severe 
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corrosion in plants using either aque- 
ous or giycol-amine solutions. An 


attempt was therefore made to find a = 
different explanation for the corrosion Figure 3. Comparative | be 4 


phenomena which would present an 
interpretation of corrosion occurring g¢henolomine-Woter and 


in cases where oxidation of the amine Monoethanolamine 


cannot be assumed, because of the 
absence of oxygen in the gas being 2 tat Conditions % 
treated. Weight Loss (Average of 


It is known from the literature two Specimens) vs. Total 
that free carbon dioxide, also referred Contect Time 
to as “aggressive carbon dioxide.” 
will cause severe corrosion, particu 
larly at elevated temperatures and in 
the presence of water. The mechanism 


involved in such systems consists first 


of the formation of soluble iron bi 


carbonate upon heating the solution 


containing the carbon dionxice On 
further heating. the carbon dioxide 


is released from the solution and the 


4 4 
soluble iron bicarbonate is converted 
to insoluble iron carbonate and sub 
sequently, in the presence of oxygen. 
to hydrated iron oxide. lron carbon- 
ate and hydrated iron oxide, being 
very insoluble, are precipitated from 4 
the solution and thus, upon resatura 
tion with carbon dioxide and heating n 


the solution is capable of dissolving 


more iron in the form of bicarbonate 


which in turn is deposited as carbon 


Figure 2. Equipment for Test with Carbon Dioxide ate and oxide. It can be seen that 
such a cycle will cause very rapid 
corrosion of steel equipment which 
most probably will be aggravated by 
galvanic action between the steel sur- 
face and the oxide deposits. The pres- 
ence of hydrogen sulfide in such 
solutions will in turn aggravate the 
corrosion since any dissolved iron 
will be precipitated immediately as 
insoluble iron sulfide instead of iron 
carbonate and oxide. This reaction 
will add to the corrosive attack of 
hydrogen sulfide on carbon steel 
which can be expected at elevated 


temperatures.’ This explanation of the 


chemistry of the corrosion in amine 


systems is based entirely on the action 


of the acidic gases present and the 


prevailing temperature conditions. It 


is not necessary to assume the forma 


tion of acidic decomposition products 


of the monoethanolamine in order to 


account for very severe corrosion. In 


fact. as will be discussed below. it 


was found that amine solutions them- 


selves were non-corrosive toward 


steel, regardless of the temperature at 


which they were contacted with the 


metal. It has been shown. further 


more, that carbon dioxide alone in 


water corrodes steel very severely, 
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Figure 4. Comparative Corrosion of Carbon Steel in Water, Monoethanolomine-Water and Mono- 
ethanolamine-Diethylene Glycol-Water, in the Presence of CO. at Test Conditions °o Weight Loss 
(4 verage of two Specimens) vs. Total Contact Time 


which corrosion is reduced consider- 
ably by the presence of amine, and 
therefore it was concluded that the 
prime agents for the corrosion of steel 
observed in gas treating systems are 
the acidic gases, carbon dioxide and 
hydrogen sufide. 

It is to be understood that the 
mechanism discussed above is assumed 
to be the most important factor for the 
corrosion observed. However. like 
most other corrosion problems, it is 
believed that other factors such as 
electrolytic action between corrosion 
products and the steel and also be- 
tween acid gas bubbles and the metal 
surface as well as concentration cell 
effects contribute to the over-all pic- 
ture which is probably of a quite 
complex nature. 

It has been observed that in plants 
employing aqueous monoethanolamine 
solutions either for the removal of 
carbon dioxide from flue gas or of 
carbon dioxide and hydrogen sulfide 
from natural gas, the most critical 
point with respect to corrosion is the 
reboiler at the bottom of the regen- 
erating still, At this point of the sys- 
tem, the highest temperature prevails 
and, due to the nature of such systems, 
a very considerable amount of desorp- 
tion of acid gas, particularly carbon 
dioxide, takes place. In glycol-amine 
systems. most of the corrosion is found 
in the heat exchangers at the point 
where the hot, regenerated solution 
leaving the still is heat exchanged 
against the acid gas saturated solution 
Howing to the still. Since the tempera- 
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ture of the regenerated solution leav- 
ing the bottom of the still is higher 
than the temperature of the solution 
at any point in the still before enter- 
ing the reboiler, the skin temperature 
of the heat exchanger tubes in the 
immediate vicinity of the entry point 
of the lean solution is higher than at 
any point in the still column. Since, 
further, in glycol-amine systems prac- 
tically all of the stripping is effected 
in the still column and a substantially 


acid gas free solution enters the re- 
boiler, the hottest pass in the heat 
exchanger is the point at which an 
acid gas saturated solution contacts 
metal at the highest temperature. It 
is therefore understandable that cor. 
rosion will occur at this point rather 
than in the reboiler, assuming that 
the acid gas and the high temperature 
are solely responsible for the cor- 
rosion, 

The above comparison between the 
two systems with respect to the points 
most susceptible to corrosive attack 
indicates quite clearly that the pres- 
ence of acid gas at high tempera- 
tures must be considered the prime 
factor for the observed corrosion, It 
appears to the writers that if oxida- 
tion products of the monoethanol.- 
amine, such as organic acids, were 
primarily responsible for the observed 
corrosion, both systems, aqueous 
amine and glycol-amine, should show 
the severest attack at the same point, 
or at least in the same general area; 
namely. the still and reboiler, Field 
experience has shown, however, that 
very little corrosion has been found 
in reboilers and stills of glycol-amine 
plants except in cases where the re- 
generation stage was operated improp- 
erly and appreciable acid gas strip- 
ping was allowed to take place in the 
reboiler. 

Another contributing factor to the 
corrosion found in amine systems is 
the presence of acidic constituents 
other than hydrogen sulfide and car- 
bon dioxide in the gas to be treated. 
In some instances it was found that 
the gas, particularly when refinery 
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gas was treated, contained small 
amounts of fatty acids such as formic 
and acetic acid. These acids not only 
reacted with the amine, forming com- 
pounds which could not be dissociated 
by heating, but also caused very se- 
vere corrosion of practically all parts 
of the equipment, However, such cases 
are quite rare and have been coped 
with successfully by pretreating of the 
gas for the removal of these constitu- 
ents. 

It appears from experience in the 
field and from the laboratory experi- 
ments, which will be discussed later, 
that the temperature of the saturated 
solution is quite critical for the cor- 
rosion of steel. This is probably not 
only due to the known increased cor- 
rosivity of carbon dioxide and hydro- 
gen sulfide, particularly in the pres- 
ence of water and oxygen, at elevated 
temperatures, but also to the shift in 
the alkalinity of the solution, The 
alkalinity of amine solutions decreases 
with increasing temperature, a phe- 
nomenon which makes possible the 
regeneration of acid gas saturated 
solutions by boiling. Since the acid 
gas is released at high temperatures 
together with an equal or greater 
volume of steam, it is quite possible 
that in the hottest regions of the re- 
stage a neutral or even 
slightly acid condition prevails. This 
consideration, however, is only ap- 
plicable in its full extent to systems 
employing solutions of 
amines which behave like electrolytes. 
However, it is quite probable that 
condensation of water saturated with 
carbon dioxide and hydrogen sulfide 


generating 


aqueous 


occurring on colder parts of the heat 
exchanger of the glycol-amine system 
is the cause of some of the observed 
corrosion. Since it is a well known 
fact that the corrosion of steel in- 
creases rapidly with decreasing alkal- 
inity,® the change in alkalinity in the 
hot solution is a further indication 
that the reboiler is the most vulner- 
able spot in a system using an amine- 
water solution. Any increase of the 
temperature in this reboiler, for in- 
stance by increasing the pressure and 
thus raising of the boiling point of 
the solution, will aggravate the cor- 
rosion of steel considerably. This 
explains the excessive corrosion of 


reboilers found in aqueous amine 
plants using pressure regeneration. 


Experimental Procedure 

In order to test the validity of the 
above theory, a simple laboratory 
experiment was devised, which con- 
sisted in principle of the following: 
An aqueous solution containing ap- 
proximately 15 percent by weight of 
monoethanolamine was saturated with 
carbon dioxide and subsequently 
boiled in a stream of carbon dioxide 
in contact with steel turnings for a 
period of four hours. After that, the 
carbon dioxide stream was shut off 
and the solution was stripped of its 
carbon dioxide by further boiling. As 
the carbon dioxide was re- 
moved from the solution, the appear- 
ance of a dark precipitate could be 
observed. Upon introduction of a 
small amount of oxygen, the precipi- 
tate became very voluminous and 
showed all the characteristics of 


soon as 
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hydrated iron oxide. These experi- 
ments were conducted with aqueous 
as well as glycol-amine solutions of 
the same monoethanolamine concen- 
tration and containing fresh commer- 
cial and specially purified mono- 
ethanolamine in order to exclude the 
possibility of the presence of oxida- 
tion products of the amine, Since it 
was felt that these preliminary experi- 
ments substantiated the proposed 
theory of the corrosion mechanism, a 
comprehensive program for the fur- 
ther investigation of the subject was 
initiated. 

The first step in this program was 
the selection of alloys which, due to 
their greater resistance to corrosion 
by carbon dioxide and hydrogen sul- 
fide, could be used as construction 
materials in certain parts of gas treat- 
ing plants using aqueous or glycol- 
amine solutions. These materials were 
then tested for their corrosion resist- 
ance to amine systems containing 
either carbon dioxide alone or car- 
bon dioxide and hydrogen sulfide. 

The following materials were finally 
selected for the investigation: 

(1) Carbon 


(2) Carbon steel plate 


steel condenser tubes 


(3) Stainless steel tubes (18-8, Type 


304, Carpenter) 

(4) Stainless steel coupons (18-8, 
Type 304, Timken) 

(5) 5 percent nickel steel coupons 
(Nicloy 5, Babcock and Wilcox) 

(6) 9 percent nickel steel coupons 


(Nicloy 9, Babcock and Wilcox) 

(7) 2% Cr.-l Mo 
percent chromium, 1 
num, Timken) 

(8) 4-6 Cr Mo 
percent chromium, 
num, Timken) 

(9) Aluminum 

(10) (Alcoa) 

(11) (Alcoa) 

Small specimens of approximately 
1 to 2 square total surface 
were prepared from the above ma- 
terials. Care was taken to smooth the 
edges in order to prevent local cor- 
rosion due to rough spots. However, 
the samples were neither polished nor 
pickled since it was felt that commer- 
cially used tubes would not be sub- 
jected to such treatment and more rep- 
resentative results could be obtained 
by preserving the original surface. Gal- 
vanic couples were also prepared from 
carbon steel and aluminum 35 plate 
stock which are a modification of the 
couples specified by Sub-Committee 8 
of ASTM Committee B3. A sketch of 
one of these couples is shown in Fig- 
ure |. 


upons (2% 
molybde- 


steel 
percent 


steel (4-6 
percent molybde- 


upons 


2S tubes (Alcoa) 


Aluminum 3S tubes 


Aluminum 3S plate 


inches 


The amine solutions used were pre- 
pared from commercial monoethanol- 
amine and diethylene glycol. All solu- 
tions were prepared on a weight basis. 
The acid gases, hydrogen sulfide and 
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carbon dioxide, were also of commer- 

cial grade. 

In order to study several aspects 
of the problem, three series of experi- 
ments were conducted. Series No. 1 
involved contacting of the specimens 
with the solutions in the presence of 
carbon dioxide alone, Series No. 2 
involved contacting the specimens 
with the solutions in the presence of 
carbon dioxide and hydrogen sulfide, 
and Series No. 3 consisted of contact- 
ing the specimens in a dynamic sys- 
tem with a glycol-amine solution con- 
taining carbon dioxide and hydrogen 
sulfide at different degrees of satura- 
tion and at different temperatures. 
Each series of this investigation will 
be discussed separately describing the 
actual procedure and the results ob- 
tained. 

Series No. 1—Corrosion of Carbon 
Steel and Alloys in Amine Solutions 
In the Presence of Carbon Dioxide. 
Since it was desired to obtain sig- 

nificant results in the shortest pos- 
sible period of time, it was felt that 
an accelerated test should be used in 
this part of the study. Based on the 
theoretical considerations discussed 
above, and the preliminary experi- 
ments, it was thought that a cyclic 
operation involving alternate satura- 
tion and stripping of the solution with 
carbon dioxide would cause rather 
rapid corrosion in a relatively short 
time interval. 

The procedure adopted, therefore, 
consisted of placing duplicate, accu- 
rately weighed and measured speci- 
mens in a flask containing the amine 
solutions in such a manner that the 
samples were totally immersed. The 
solutions used consisted of 15 percent 
monoethanolamine, 85 percent water 
and 15 percent monoethanolamine, 80 
percent diethylene glycol, 5 percent 
water by weight. 

The solutions were saturated with 
carbon dioxide for a period of 15 
minutes, after which time they were 
heated and refluxed at their boiling 
point (approximately 215° F. for the 
aqueous amine and 310° F. for the 
elvycol-amine-water solution) for four 
hours, always in a stream of carbon 
dioxide. Heating was then discon- 
tinued and the solutions were cooled 
for one hour while maintaining the 
stream of carbon dioxide. After that 
period, the carbon dioxide was shut 
off and the solutions were stripped 
of their acid gas content by boiling 
for three hours. Then the heat was 
turned off and the solutions were re- 
saturated with carbon dioxide for one 
hour and left standing over night. 

This cyclic operation was repeated 
five times in seven days, after which 
period the specimens were removed, 
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Figure 7. Equipment for Tests with Carbon Dioxide and Hydrogen Sulfide 


cleaned by washing with soap and 
water and brushing with a nylon 
brush, dried in acetone, weighed on 
an analytical balance to an accuracy 
of 0.1 mg and inspected. Subsequently, 
the samples were returned to the flasks 
together with fresh solution and the 
same operation was repeated six times. 

In this manner, corrosion rates 
were determined over a total contact 
time of approximately 1000 hours con- 
sisting of approximately 800 hours 
in a cold saturated solution, 100 hours 
in a hot saturated solution and 80 
hours in a hot stripped solution, A 
diagrammatic sketch of the equipment 
is shown in Figure 2: the results of 
this phase of the investigation are pre- 
sented in Figure 3, which is self-ex- 
planatory. 

It should be pointed out here that 
the reported rates of corrosion do not 
represent absolute values, but rather 
comparisons of the behavior of the 
various materials under the test con- 
ditions. Due to the fact that this cyclic 
procedure involving three different 
conditions; namely, contact with a 
saturated cool, a saturated hot and a 
stripped hot solution, was adopted, 
and furthermore that it was found by 
subsequent work that the rates of cor- 
rosion are by no means the same at 
any one of these three conditions, it 
becomes obvious that no absolute cor- 
rosion rates could be obtained by this 


procedure. However, it was felt that 
the wide differences shown by the 
various materials under these condi- 
tions were sufficient to permit segre- 
gation of the corrosion resistant ma- 
terials from those that yielded to the 
attack. 

As can be seen from Figure 3, only 
carbon steel and 9 percent nickel steel 
showed appreciable corrosion in aque- 
ous amine solutions in the presence 
of carbon dioxide. In glycol-amine- 
water solutions with carbon dioxide, 
carbon steel and 9 percent nickel steel 
corroded most, 18-8 stainless steel 
showed some corrosion, while the two 
aluminum alloys showed a negligible 
amount of corrosion. The general ap- 
pearance of the carbon and 9 percent 
nickel steels was that of chemical at- 
tack over the entire surface, The stain- 
less steel showed slight pitting but 
otherwise did not change in appear- 
ance, No change could be observed in 
the aluminum alloys. 

In order to determine the influence 
of the amine and also of the glycol 
ow the rate of corrosion of carbon 
steel by carbon dioxide, three flasks 
containing an aqueous amine solution, 
a glycol-amine-water solution, and 
water, respectively, together with the 
two carbon steel samples, were sub- 
jected to the test procedure outlined. 
Figure 4 shows the rate of corrosion 
found in these three media. Inspection 
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Figure 8 Comparative Corrosion of Carbon Stee! and Alloys in Monoethanolamine-Diethylene 
Glycol.Water in the Presence of CO, and HS at Test Conditions. % Weight Loss (Average of two 
Specimens) vs. Total Contact Time. 


of this figure demonstrates that the 
carbon steel corroded most in the 
water while in the aqueous and the 
glycol-amine-water solutions the cor 


the same, The rate 
of corrosion was slightly increasing in 


rosion was about 


water, quite constant tn the aqueous 
amine solution and slightly decreasing 
in the glycol-amine-water solution. 

It was felt that these experiments 
indicate that and glycol act 
somewhat as corrosion inhibitors. 
which may be due, particularly in the 


amine 


glvcol-amine-water solution, to a de 
the water activity and a 
change in the character of the 
Considering the fact that the 
atmospheric boiling point of a 15 per 
ap- 
and of a glycol 

containing 15 


pression of 
solution 
solution is 


cent amine 


proximately 215° | 


aqueous 
amine-water solution 
percent monoethanolamine, 80 percent 
diethylene glycol and 
ot and also that the 
of steel by carbon dioxide in 
creases with temperature the corrosion 


» percent water 
cor 


rosion 


depressing influence of the elvcol be 
comes quite apparent 
One this 
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water solutions containing no carbon 
dioxide at room temperature and at 
the boiling point of the solutions. The 


results obtained are presented in 
Table 1. The data show quite conclu- 
sively that carbon steel is not sub- 


jected to corrosive attack by acid gas 
aqueous or glycol-amine-water 
solutions. The aluminum, however, 
showed severe attack in aqueous amine 
high tem- 
elycol-amine-water 


solutions. particularly at 


peratures, while 


solutions did not corrode aluminum 
to any appreciable extent. In order to 
determine the critical glycol concen- 
tration, a series of experiments was 
conducted with solutions containing a 
constant amount of monoethanolamine 
and varying amounts of diethylene 
glycol and water. 

The results of these runs are pre- 
sented in Figures 5 and 6. It is quite 
interesting to note that the glycol has 
a very distinct corrosion depressing 
effect and that solutions containing 
1) percent glycol or more do not 
appear to be appreciably corrosive to 
aluminum. This is quite important 
from a practical point of view because 
it indicates the possibility of using 
aluminum for the construction of 
process equipment glycol-amine- 
water plants containing 40 percent 
glycol or more without incurring 
risks of corrosion by acid gas free 
solutions. However, it has also been 
found that carbon dioxide reduces the 
corrosion of aluminum by an aqueous 
monoethanolamine solution containing 
15 percent monoethanolamine-85 per- 
cent water and 0.08 mol of carbon 
dioxide per mol of amine. This solution 
showed very little corrosive action 
towards the aluminum specimens, 

In order to determine the influence 
of oxygen or oxidation products of the 
monoethanolamine on the corrosion of 
steel, duplicate specimens were im- 
mersed in water and in an aqueous 
solution containing 15 percent mono- 
ethanolamine, These solutions were re- 
fluxed at their boiling points and a 
stream of air was passed through them 
for a period of 70 hours. The two 
specimens in the water showed bad 
corrosion and an average weight loss 
of 0.27 percent while only an average 
weight loss of 0.027 percen was found 
for the specimens contacted with the 
aqueous amine solution, This experi- 
ment indicates that monoethanolamine 
acted as a corrosion depressant for 


TABLE 1 
Corrosion of Carbon Steel and Aluminum 25 and in Monoethanclamine (MEA) — 


Weter and M th 


Diethylene Glycol (DEG)—Water Without Acid Gas 


HOURS CONTACT 


We Koom Weight 
SOLUTION MATERIAL Grams Bothng Temp Less Grams 
MEA-Het) Carbon Stee! 5 20 Tus 
MPA-He) Carbon Steel 5 3550 20 
Carbon Steel 210 
MEA-DBG-H) Carbon Steel 20 79% 
MEA-HeO Aluminum 28 2304 
MEA-He) Aluminum 28 1 9407 » 
MPEA-Het) Aluminum 28 2 5495 
Aluminum 2S 1.9155 45 
Alurmnaum 2S 1 45 
MEA-DBG-Het) Aluminum 2s 1 8067 0.0015 
Alumoum 2s 1 0.0008 
Galvanic Carbon steel 24405 
Couple Alurmnurm 38 7 
MEADE) Carbon Steel 4000 
Couple Alumenum 3s 444465 0.0000, 
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straight oxygen corrosion, at least 
under the experimental conditions. 
Series No. 2—Corrosion of Carbon 

Steel and Alloys in Amine Solutions 

in the Presence of Carbon Dioxide 

and Hydrogen Sulfide. 

In this series of experiments, which 
involved hydrogen sulfide, a slightly 
different procedure and equipment 
were adopted. The equipment used to 
contact the specimens with the solution 
and the gas consisted of the same 
flasks and reflux condensers as those 
used in Series No. 1, but a closed 
system for continuous circulation of 
the acid gas was devised in order to 
prevent the contamination of the 
laboratory atmosphere with hydrogen 
sulfide. 

This circulating system, together 
with the flasks where the solutions and 
the specimens were contacted, is shown 
schematically in Figure 7. It consisted 
of two stainless steel tanks, a blower, 
a two-liter bottle filled with soda lime 
for the disposal of excess acid gas, 
and accessory apparatus such as man- 
ometers, a pressure reducing regulator 
and a mercury seal. The acid gas was 
circulated by the blower through one 
of the tanks, which served as a surge 
vessel, into the flasks, the effluent gas 
from the latter being fed into the suc- 
tion side of the blower. A maximum 
pressure of 40 mm of mercury was 
maintained on the system by means of 
the mercury seal and the pressure re- 
ducing regulator which was connected 
to the other tank serving as a reservoir 
for makeup gas. 

Two specimens, after proper clean- 
ing, drying, weighing and measuring. 
were placed in each flask together with 
the solution, and the gas flow was 
started in order to saturate the solu- 
tions. After 15 minutes, the solutions 
were heated to their boiling points and 
refluxed for a period of seven hours 
in a stream of acid gas. Heating was 
subsequently discontinued but the acid 
gas stream was maintained for one 
mere hour, after which it was shut off 
and the solutions were left standing 
over night, 

Five such cycles were repeated in 
seven days, after which time the speci- 
mens were removed from the solutions, 
cleaned, dried, weighed, measured and 
inspected. This procedure was repeated 
four times and a total of approxi- 
mately 700 hours contact time was 
obtained consisting of about 550 hours 
contact with the cold acid gas satu- 
rated solution and 150 hours with the 
hot saturated solution. In this manner 
the rate of corrosion of these different 
materials under the test conditions was 
determined. Here again it should be 
emphasized that the results obtained 
do not represent absolute rates of 
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corrosion, but rather a comparison of 
the corrosion of the materials tested 
under the experimental conditions. It 
is equally true for these experiments, 
as for the experiments involving only 
carbon dioxide, that the rate of corro- 
sion of the tested alloys is quite differ- 
ent in boiling solutions with hydrogen 
sulfide and carbon dioxide and cold 
acid gas saturated solutions, and 
therefore no absolute values could be 
obtained. 

The results of this series of experi- 
ments are presented in Figure 8. It is 
realized that only a few points, which 
are quite scattered, were used to estab- 
lish the curve in Figure 8, and that 
therefore the value of this curve is 
only of a qualitative nature. However, 
it was felt that a definite trend in the 
corrosion of the materials tested was 
indicated and that it was justified to 
present this information in this form. 

Inspection of the curve shows that 
of the materials tested, appreciable 
corrosion was shown only by carbon 
steel and 9 percent nickel steel, and in 


particular the latter, which seemed to 
corrode worse if hydrogen sulfide and 
carbon dioxide were present instead 
of carbon dioxide alone. The two 
chromium-molybdenum alloys, the two 
aluminum and the Type-304 stainless 
steel alloys did not show any appre- 
ciable corrosion and no change, — 
some darkening of the surface, could 
be noticed. The carbon steel and nickel 
alloy corroded quite evenly over the 
entire surface and pits of varying 
depth were well distributed. This series 
of experiments was conducted with a 
solution containing 15 percent of 
monoethanolamine, 80 percent of die- 
thylene glycol and 5 percent of water. 
The acid gas consisted of a mixture 
of carbon dioxide and hydrogen sul- 
fide in a 5:1 mol ratio, No analyses 
of the solution and the acid gas in this 
series, as well as in Series No. 1, 
were thought to be necessary since 
proper care was taken in the prepara- 
tion of these mixtures. 

Since no information was available 
on the electrolytic action between 


Figure 9. Equipment for Dynamic Test 
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WERIGHT—GRAMS 
SOLUTION Steel Aluminum (eatact 
22.4180 44545 tv2 
22 44% 44550 Iw? 
Hye 22 4456 192 


150 hours acid gas saturated 
2283 hours edt gee saturated 


aluminum and stee| and also between 
iron sulfide and aluminum, a number 
of experiments was conducted in order 
to study this effect. Electrolytic couples 
of aluminum and steel were prepared 
in a modified form according to ASTM 
specifications (Figure 1) and sub- 
jected to the test procedure outlined 
above under Series No. 2, using solu- 
tions consisting of 15 percent mono- 
ethanolamine-85 percent water and 15 
percent monoethanolamine-80 percent 
diethylene glycol-5 percent water, re- 
spectively. 

The results of this phase of the in- 
vestigation, shown in table 2. indicate 
that in glvcol-amine-water solutions in 
the presence of carbon dioxide and 
hydrogen sulfide, steel corrodes notice- 
, ably while no corrosion of aluminum 
could be detected. The steel 
showed pitting rather profusely dis- 
tributed the exposed surface 
while the aluminum discs displayed 
only slight darkening of the metal. In 
aqueous amine solutions, with carbon 
dioxide and hydrogen sulfide present, 
neither steel aluminum showed 
appreciable corrosion although the 
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Electrolytic Corrosion of Carbon Steel-—Aluminum 35 Couples in Monoethanolamine (MEA)—Water and M 
Glycol (DEG)—Weter in the Presence of H.0 and CO, 


ole 


416 bours cold gas saturated 


aluminum corroded slightly more than 

in glycol-amine-water. 

In connection with the investigation 
of electrolytic corrosion of aluminum- 
steel couples, some information was 
obtained on corrosion of such couples 
in aqueous glycol-amine-water 
solutions free from acid gas (Table 
1). It was found that in aqueous solu- 
tions, considerable corrosion of the 
aluminum occurred with no corrosion 
of the steel, while in the glycol-amine- 
water solution, no corrosion of either 
material could be detected. 

Series No, 3—Corrosion of Carbon 
Steel and Alloys in a Glycol-amine- 
water Solution in the Presence of 
Carbon Dioxide and Hydrogen Sul- 
fide in a Dynamic System. 

After having obtained qualitative re- 
sults on corrosion of steel and alloys 
in amine solutions, it was decided to 
devise equipment which would provide 
quantitative data on corrosion rates of 
such materials, Since the main interest 
of this investigation was directed 
toward corrosion occurring in glycol- 
amine systems, it was decided to use 
at first a glycol-amine solution for 


Figure 10. Test Chamber (Approx. 4'2" x 11" Diameter) 
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Steel Aluminum Contact Meet Aluminem Contact Steel Aluminem Contact Steel Aluminum 
wane 6 0000 0.0008 ange 0.0020 
0.1256 0 0001 526° 0.1439 0.0000 0.1630 
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these experiments. A dynamic, con- 
tinuously circulating system, involving 
saturation and stripping of the solu- 
tion, was devised which is shown 
diagrammatically in Figure 9. It con- 
sisted of a saturator, S, which was a 
piece of 4-inch steel pipe approxi- 
mately 3 feet long and filled with 
%.-inch Raschig rings. This vessel was 
used for saturating the solution with 
acid gas. The solution entered the top 
of the saturator and after having 
passed through, it was withdrawn at 
the bottom and pumped by a small 
gear pump, P, partly into the reser- 
voir, R, and partly into the contact 
chambers C, to C,. Reservoir, R, con- 
sisted of a piece of 2-inch steel pipe 
approximately 11 feet long, on the 
side of which a line was attached 
which returned excess solution to the 
suction side of the pump, an arrange- 
ment necessitated by the fact that the 
pump circulated a considerably larger 
volume of solution than was intended 
to pass through the system, 

The top of the reservoir was con- 
nected to the top of the saturator in 
order to equalize the pressure between 
these two vessels. The contact cham- 
bers, C, to C,, which are shown sche- 
matically in Figure 10, were round 
steel vessels 10 inches in diameter and 
approximately 5 inches high with re- 
movable lids arranged in such a man- 
ner that C, was mounted below C,, 
etc., C, being at the bottom. In this 
way, gravity flow of the solution 
through the system was obtained. The 
acid gas saturated solution entered C, 
at a temperature of 90° F.. thence to 
C,, where it was heated by an electric 
heater to 240° F. at which temperature 
it was partly stripped of carbon 
dioxide and hydrogen sulfide. After 
passing through carbon dioxide, the 
solution was cooled to 90° F. by a 
small cooler and passed through C 
at this temperature. In C,, the solution 
was heated further to 320° F. and 
stripped of its remaining acid gas. The 
now acid gas free solution was then 
cooled again to 90° F. and fed to C, 
at this temperature. After passing 
through C, and a small rotameter, it 
was returned to the top of the satu- 
rator, thus completing the cycle. The 
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acid gas removed from the solution in 
C, and C, was withdrawn at the top of 
these vessels and returned to the 
bottom of the saturator. Each contact 
chamber was provided with a ther- 
mometer well and both C, and C, were 
fitted with temperature regulators. 

The pressure on the system was 
maintained by means of a pressure 
reducing regulator connected to a 
stainless steel gas tank containing 
carbon dioxide and hydrogen sulfide 
in a mol ratio of 5:1 and a mercury 
seal connected to a bottle filled with 
soda lime for the disposal of excess 
acid gas. In this manner, a constant 
pressure and supply of acid gas to the 
system was maintained. The specimens 
were placed in the contact chambers 
by suspending them on the beams of 
small stands shown schematically in 
Figure 10 in such a manner that they 
were totally immersed in the solution 
and, in order to prevent galvanic ac- 
tion, insulated from each other, 

The following materials were used 
in this series: 

1) Carbon steel condenser tubes 

2) 5 percent nickel steel coupons 
(Nicloy 5, Babcock and Wilcox) 

3) 9 percent nickel steel coupons 


(Nicloy 9, Babcock and Wilcox) 


4) 2% Cr.-1 Mo, steel coupons (2'4 
percent chromium, 1 percent molyb- 
denum, Timken) 

5) 46 Cr-' Mo. steel coupons (4-6 
percent chromium, ™% percent molyb- 


denum, Timken) 

6) Stainless steel coupons (18-8, Type 
304, Timken) 

7) Aluminum 2S tubes (Alcoa) 

Small specimens of approximately 2 
square inches surface were prepared 
from these materials. After proper 
cleaning. accurate weighing and meas- 
uring, four specimens of each of the 
materials to be tested were placed in 
each of the five contact chambers. The 
system was then filled with a solution 
containing 15 percent by weight of 
monoethanolamine, 80 percent by 
weight of diethylene glycol and 5 
percent by weight of water. The liquid 
circulation was started and adjusted to 


approximately 0.02 and the 
temperatures in C, and C, were 
brought to 240° F, and 320° F., ze- 


spectively, and regulated at this point. 
After attaining equilibrium, as indi- 
cated by constant temperatures and 
liquid level in the saturator, acid gas 
was added slowly to the system until 
the pressure on the top of the saturator 
reached approximately 100 mm of 
mercury. The pressure reducing regu- 
lator of the gas tank was now set to 
maintain constant pressure and the 
system was kept in operation con- 
tinuously for a period of 456 hours. 
After that time, one specimen of 
each material was removed from each 
contact chamber, cleaned, dried, and 
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Figure 11. Rate of Corrosion of Steel and Alloys in M th y 
240° F. and 320° F. Inches Penetration per Year (IPY) vs. Time. 


the weight loss during the contact 
period determined. The procedure was 
then continued and one specimen of 
each material was removed from each 
chamber after subsequent time incre- 
ments of 695, 1152 and 696 hours. In 
this manner, the corrosion rate at 
different conditions was determined 
over a total period of 3000 hours con- 
tact, consisting of four increments. 
Each week, solution samples were 
withdrawn and analyzed for monoetha- 
nolamine, total acid gas and hydrogen 
sulfide content. 

The results of this series of experi- 
ments are presented in Figure 11. 
These data show that none of the 
materials tested showed measurable 
corrosion at 90° F., regardless of the 
degree of acid gas saturation. At 240° 
F., carbon steel, 5 percent nickel steel 
and 9 percent nickel steel showed ap- 
preciable corrosion in the solution 
which entered the contact chamber 
saturated with acid gas and was partly 


stripped in the chamber. The 21, 
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Cr.-1 Mo. steel showed approximately 
10 percent of the corrosion observed 
on carbon steel and no corrosion was 
found on the 4-6 Cr.-l4 Mo, steel, 
Type 304 stainless steel and aluminum 
2S. 

Figure 11 demonstrates that the rate 
of corrosion of the four materials was 
quite constant except for the first time 
increment where it was slightly higher 
than during the remaining time. This 
is probably due to the dissolution of 
the original oxide layer which appar- 
ently takes place quite rapidly. Gen- 
eral chemical corrosion with pitting 
distributed over the entire surface was 
observed on the carbon steel and the 
two nickel steel specimens. The 21, 
Cr.-1 Mo. steel showed little general 
attack. However, a few isolated pits 
were found on the otherwise intact 
surface, No change could be observed 
in the appearance of the 5 Cr.-1 Mo. 
steel, Type 304 stainless steel and 
aluminum 2S specimens. 

At 320° F. and in a solution enter- 
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ing the contact chamber partly stripped 
and being completely stripped during 
its passage through the chamber, 9 per- 
cent nickel steel, 5 percent nickel steel 
and carbon steel showed quite consid- 
erable corrosion. The rate of corrosion 
of the two nickel steels was approxi- 
mately six times that observed at 240 
F. in the saturated solution, while 
carbon steel corroded approximately 
three times as fast. As can be seen in 
Figure 12, the corrosion rates of these 
materials were uniform after the first 
time increment, The 24, Cr.-l Mo., 
5 Cr.-1 Mo. steel, Type 304 stainless 
steel and aluminum 25 did not show 
any corrosion at this high temperature. 
The two nickel steels and the carbon 
steel specimens displayed general 
chemical corrosion with pits dis- 
tributed over the entire surface. The 
surfaces of the 214 Cr.-1 Mo, and the 
5 Cr.-1 Mo, steel specimens had dark- 
ened considerably and indicated the 
formation of a protective coating. No 
change could be observed in the ap- 
pearance of the Type 304 stainless 
steel specimens and the aluminum 25 
samples showed slight darkening of 
the surface. 

It was intended in this series of ex- 
periments to duplicate to some degree 
conditions prevailing in a commercial 
glycol-amine plant. Contact chamber 
C,, which was kept at 240° F., was 
supposed to simulate the hottest part 
of the solution heat exchanger and 
contact chamber C,, the still and re- 
boiler of such a plant. The other con- 
tact chambers were representative of 
other parts of the system such as the 
absorber, piping, pumps, etc. It is 
realized that it is not possible to dupli- 


cate field conditions in as small 
apparatus as the one used, and in 
particular, it was not possible to 


separate the still from the reboiler, in 
both of which the conditions are quite 
different. Furthermore, the corrosion 
of carbon steel seems to be affected 
considerably by evolution of 
bubbles on the me,al surface due to 
flashing of acid gas, and the experi 


gas 


mental arrangement did not permit 
studying this effect since localized 
over-heating which takes place in 
certain parts of the solution heat 
exchanger could not be produced. 
However, it is felt that corrosion rates 
of various materials in a representa- 
tive glycol-amine solution containing 
varying amounts of carbon dioxide 
and hydrogen sulfide were determined 
significantly. 

This last series of experiments sub- 
stantiated the results of the previous 
series, indicating that carbon steel and 
nickel steel are quite susceptible to 
corrosion in amine systems while 
chromium-molybdenum steels, 18-8 
stainless steel and aluminum 2S and 
38 are quite resistant to the corrosive 
attack. 

Before concluding, some data on 
actual! field experience should be pre- 
sented. The corrosion found in a con- 
siderable number of plants using 
glycol-amine-water solutions, remov- 
ing carbon dioxide and hydrogen 
sulfide from natural gas, follows the 
general pattern to be expected from 
the theoretical considerations discussed 
in the introduction of this article. The 
most severe corrosion was found in all 
plants in the hottest section of the 
solution exchanger. In many cases, the 
corrosive failure was confined to a 
small area in the vicinity of the entry 
point of the hot regenerated solution. 
The lean solution temperature at this 
point varies from approximately 300 
to 325° F. and severe corrosion in the 
form of deep pitting and actual sev- 
erance of exchanger tubes very close 
to the tube sheet was found. The aver- 
age life of an exchanger bundle varied 
from seven to ten months in plants 
which were operated properly and 
where the reboiler temperature was 
approximately 300° F. In two in- 
stances, reboiler failures due to corro- 


sion were found. However, both of 


these plants were operated improperly 
and acid gas stripping was allowed to 
take place in the reboiler, 

Several 


instances of reboiler and 


still corrosion have been observed in 
treating plants using aqueous-amine 
solutions. It appears from this experi- 
ence that reboilers of plants using 
pressure regeneration and subse- 
quently higher temperatures in the 
reboiler corrode faster than those in 
plants using low pressures on the 
regeneration stage. In one particular 
plant where carbon dioxide was re- 
moved from flue gas and the solution 
was regenerated at a pressure of 35 
psig., several reboiler failures after 
60 to 90 days were observed regularly. 
In another instance where even higher 
temperatures prevailed in the reboiler, 
the life of the reboiler was even 
shorter. On the other hand, not quite 
so severe corrosion was found in a 
plant removing carbon dioxide and 
hydrogen sulfide from natural gas and 
using an aqueous monoethanolamine 
solution where the still was operated 
at substantially atmospheric pressure. 
No accurate records are available from 
this source, but the reboiler did not 
fail for at least one year. 

The information and conclusions 
presented demonstrate the complexity 
of the corrosion problem at hand. This 
article is intended to contribute to the 
clarification of the chemical aspects of 
the problem, without consideration of 
mechanical features involved in the 
design of the equipment. 
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Sup welding, which has proven a 
valuable cost-reducing aid im many 
aspects of refinery construction and 
maintenance work, has been used in an 
entirely new and highly significant way 
to simplify the installation ot refractory 
materials in the Sun Oil Company's 
new Toledo refinery 

Special “%-inch by 4-inch flux-filled 
AISI Type 316 stainless steel studs, 
with 2-inch squares of Type 316 stain 
less plates, are used to hold insulation 
blocks and refractory tiles in place 
within the regenerators. One end of the 
stud was first shop welded to the plate, 
and these weldments were then shipped 
to the Sun Shipbuilding and Dry Dock 
Company vards where the other end 
was stud welded to the inner shel? of 
the catalyst regenerator with the assist 
ance of a special chuck developed for 
this purpose. The studs were welded to 
center punch marks laid out during the 
fabrication of the tank. These weldments 
support special tongue-and-groove high 
temperature refractory tile, which was 
specially designed to fit over the square 
headed studs 

\ special sealing cement was first ap 
plied to the tank wall, after which 40 


Refra« tory tide whi h line 
this catalyst regenerator at 
Sun Od Company's new 
Toledo, Ohio, refinery « 
supported by square 
headed stainless steel 
studs positioned on the 
lining with an automatic 
stud-welding gun The 
supports consist of Y2-ine h 
by 4-inch AISI type 316 
stainless steel studs flux 
filled at both ends, whi h 
vere stud welded to the 
square plates form 


ing the heads prior to ship 
ment from the plant 


pound insulation blocks were placed on 
the studs next to the shell, to fill the 
space between it and the refractory tile 
The tongue-and-groove tiles were then 
placed in position over the studs and 
supported by the 2-inch square of stain 
less steel 

In addition to reducing installation 
costs, this new method of securing re 
fractory tile to regenerators will lower 
maintenance costs and tmprove opera 
tion of the equipment 

Tile life should be improved, as there 
is no cumulative loading, and because a 


special abrasion-resisting ladle-mix re 


Square headed stainless steel studs inside the shells of the regenerator pre 

trude beyond the insulation block and serve as a seat for support of groove! 

tile u hac h line eu sede of these units Insulation blocks alvead y m 
were fitted in and around the studs. 


fractory has been employed. Since only 


one type of tile was used for the entire 
regenerator, mamtenance mvyentories will 
be lowered and replacement of broken 
tiles is comparatively simple. Nearly 
perfect insulation of the tank wall is 
achieved and the intimate fit of the insu 
lation blocks behind the refractory tiles 
results in a complete gas seal to mini 
mize the possibility of gas getting be 
hind the insulation and causing hot spots 
on the tank wall 

Collaborative engineers on this new 
application were members of the La 
Clede Christy Company staff; Catalytic 
Construction Company, Inc., designers 
and engineers of the Toledo project; 
and the staff of Nelson Stud Welding 
Division, Morton Gregory Corporation 


View of an upturned section of the tongue and groove high temperature 
rm frac tory tile shows the slot u hich is prow ided in the bottom tou ard the 
oulstde of the tile to fit over the square headed studs 
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Work Progressing on 
Shell Haven Plant in England 


DR. E. N. TIRATSOO, London 


Rinieess peration of the new Shell 
Haven refinery beme built on a 200-acre 
“ite near Southend, Essex, England, is 
scheduled for November, 1950 with addi 
tronal facilitres, meluding retormimn 
unit, ready b May, 1951, and the com 


plete job finished by November, 1951 

The first distillation plant to be ready 
late this vear will process a designed w 
take of 42.000 b urrels per stream day of 
rile i A tor treatine plant will 
lit 


provide ta tex for treating 9100 barrels 
tramht-run gasoline daily Also meluded 


" tive primary progran ire 


mentation « planned and there will be 
almost complete eliminatiot steat tow 
perating PUMpPINE mest tw 
will be electrically driven 

he reforming unit will process sore 
9500 barrels daily of naphtha or helt 
and will be tollowed byw metalla 


Miners are working 50 feet under the 

Thames ot Shell Hoven, Essex, to build o 

tunnel! 900 feet long to the site of the refin 

ery. Photo shows miners coming out of the 

entrance air lock after finishing on eight- 

hour shift in the pressurized underwater 
tunnel 


oft a teed preparation plant designed 
700 barrels per stream 


Heat exchange equipment will be serv 


a tunnel 900 feet long 


View of Shell Haven Refinery Distillation 
Plant 102 looking East with Column C.4 and 
C.5 Structures to Left. Column C.7, C.3, C6 
and C.1 can be seen on the right. The 
pumphouse in the center hos o 
75-ton derrick mounted on the roof. 


feet in diameter. After circulation, the 
water returns through a mee oil inter 
ceptor before discharge into the river 
A water pump house 250 feet by 50 feet 
has the main pump units assembled 
feet below ground level. Steam-turbine 
driven pumps are of 2600-gpm. capacity 

In the initial stages of operation, 250 
psig. boilers will supply steam to the 
various refinery plants and to general site 
ancillary equipment, pumphouses, tank 
farms, shops, offices, etc - layout al- 
lows tor future installation of a duplicate 
set of boilers. Facilities for couhannied 
air supply are provided 

Electrical power is obtained by two 
main feeders to the intake substation 
transforms, thus affording insurance 
against possible failure of either center 

An efficient system of chemical treat 
ment for the raw water is essential and 
an elaborate setup of treating equipment, 
settling tanks, pumps, lines, etc. is be- 
ing installed 

An aggregate of 3,500,000 barrels tank 
capacity is being provided. New 98,000- 
barrel capacity crude oil storage tanks 
are scheduled 

On a 20-acre site near the refinery 140 
houses will be built for the permanent 
operating personne] of the refinery. Five 
miles of concrete roads and 454 miles of 
railway sidings have been laid 

Under the direction of Sidney Wraight. 
general manager at Shell Haven, more 
than 2200 men are engaged on the con 
struction of this new refinery which wit 
its twin plant at Stanlow, on the Mar 
chester ship canal, will handle more that 
115,000 barrels of crude oi! daily and wi 
produce a complete range of refined pe 
troleum products 
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day of bitumen feedstock this latter 
7 unit is due to be completed in Novem- 
ber, 1951 
iced by water from the Thames pumped 
through anid nine 
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demand for automatic transmis- 
sions in passenger cars has increased 
rapidly during the past several years, 
until at the present time approximately 
1l4 million units are in service. This 
trend will continue, and no doubt, dur- 
ing the next few years, a larger number 
of car manufacturers will employ 
some type of automatic transmission. 

When the fully-automatic transmis- 
sion was first introduced as optional 
equipment on passenger cars, the spe- 
cial fluid required for satisfactory op- 
eration in service was not available 
through the petroleum industry retail 
marketing channels, As a temporary 
expedient the car manufacturer sup- 
plied production fluid as a service re- 
placement part through its authorized 
car dealers. The tremendous increase 
in the number of automatic transmis- 
sions in service now makes it desirable 
for the retail gasoline filling stations 
to be in a position to service these units 
at the same time other lubrication work 
is performed. 

Obviously. the petroleum industry 
cannot be expected to supply, through 
their gasoline filling stations and other 
retail marketing outlets, different types 
and viscosity grades of fluids for use 
in each of the different models and 
types of automatic transmissions. This 
would result in no end of confusion 
and in general misapplication of these 
special fluids. 

Standardization of fluids for passen- 
ger car automatic transmissions, in- 
cluding torque converters, was re- 
quired before these products could be 
merchandized through the regular pe- 
troleum industry channels. In addition 
to standardizing on a single fluid for 
passenger car use, some mechanism 
niust be provided for qualifying and 


NOW THAT automatic trans- 
missions are coming into general 
use on passenger cars and serv- 
ice stations have taken on the 
responsibility of supplying the 
special fluids required for these 
mechanisms, many refiners are 
entering the field of manufac- 
turing suitable transmission 
fluids. This article outlines the 
general properties of one such 
fluid which is considered suitable 
for the majority of automatic 
transmissions now in use. A pro- 
cedure is given for qualifying 
transmission fluids to meet the 
requirements of equipment man- 
ufacturers. 

This discussion was originally 
presented at the Society of Auto- 
motive Engineers national fuels 
and lubricants meeting held last 
November in St. Louis. 
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Cut-Away Model Showing Hydra-Matic Drive as Used on Cadillac and Lincoln. 


Automatic Transmission Fluid— 
Type A, for Passenger Cars 


H. R. WOLF, General Motors Corporation, Detroit, and 
J. L. McCLOUD, Ford Motor Company, Dearborn 


for identifying fluids which meet the 
requirements of the equipment manu- 
facturers. 

One approach to the problem of 
qualifying automatic transmission 
fluids by petroleum refiners and mar- 
keters for direct sale to car owners was 
presented in a bulletin’ issued by Gen- 
eral Motors Corporation under date of 
May 18, 1949. This bulletin outlines 
the detailed requirements for a single 
fluid which will provide satisfactory 
operation in all past and current model 
General Motors passenger car auto- 
matic transmissions, Included is a pro- 
cedure by which interested petroleum 
refiners and marketers can qualify 
their products for use in General Mo- 
tors cars. Each company, of course, 
will market its fluid under its own 
sbrand or trade name. 

The program’ proposed by General 
Motors Corporation was formulated to 
cover not only the corporation's re- 
quirements for a single fluid for use in 
both the “hydra-matic” and torque con- 
verter types of current production aulo- 
matic transmissions, but also to enable 
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other equipment manufacturers to take 
advantage of the standardization and 
qualification procedures without refer- 
ring to the fluid as a General Motors 
product. This is a distinct advantage, 
not only to the automotive industry, but 
more importantly, to the petroleum in- 
dustry, as it permits the use of a single 
fluid in service, thereby greatly simpli- 
fying the problem of recommending 
fluids and avoiding the confusion which 
would result in servicing units in the 
field with the wrong fluid. 

To successfully establish a long 
range program which will permit the 
fluid-servicing of automatic transmis- 
sions, by gasoline filling stations and 
independent garages, it is imperative 
that the minimum number of fluid types 
be supplied. Similarly, the necessity 
for standardization of each fluid type 
is obvious. 

The use of engine oils and inferior 
substitute fluids can result in serious 
and costly service failures. Inferior 
fluids do not cause immediate failure 
and, consequently, give the owner a 
false sense of security, To em- 
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phasize the necessity for using a fluid 
designed especially for automatic 
transmissions, an uniform and well 
recognized nomenclature is required. 
The designation “Automatic Transmis- 
sion Fluid, Type A,” prefixed by the 
marketers own brand or trade name, 
has been adopted to identify the type 
of fluid required for current produc- 
tion passenger car automatic transmis- 
sions, Widespread use of the generic 
name, “Automatic Transmission Fluid, 
Type A,” by both the automotive and 
petroleum industries, will assist mate- 
rially in constantly calling attention to 
the necessity for correct fluid-servicing 
of automatic transmissions in passen- 
ger cars 
Type A 

Different designs of automatic trans- 
missions may require fluids of some- 
what different functional characteris- 
tics. Generally these differences reflect 
in the degree of oxidation resistance 
and the range in viscosity required for 
the most efficient operation. 

At the present time three viscosity 
ranges are required to service the com- 
mercial automatic transmissions now 
in production and in use in the field. 
An extremely light fluid having a vis- 
cosity of approximately 35 seconds 
Saybolt Universal at 100° F, 
fied for one design of torque converter 
which is used largely in the industrial 
held. A slightly heavier fluid having a 
viscosity of approximately 65 seconds 
Saybolt Universal at 100° F. is speci- 
hed for use in a different design of 
torque converter used primarly in the 
bus and coach field. A third fluid, hav- 
ing a viscosity of 54 to 56 seconds Say- 
bolt Universal at 210° F., is required 
for the current production models of 
passenger car automatic transmissions. 

While much has been ac complished 
in the standardization of a single fluid 
for use in current types of automatic 
assurance can be 
given that this particular fluid will re- 
main the best compromise for future 
designs of passenger-car transmissions. 
A lower or even a higher viscosity fluid 
may be required in new designs at some 
future time. Regardless of future re- 
quirements, the present fluid will be 
needed for service, for a number of 
years, in the present production 
models. 

To establish a nomenclature that will 
provide for future developments and 
to avoid confusion which may result 
from the introduction of additional 
types of passenger car fluids, the pres- 
ent fluid has been designated as “Type 
A.” If and when additional viscosity 
ranges are required, they may be de- 
signated as “Type B.” “Type C,” ete 
or by other appropriate designations 

To date, the recommendations for 


is speci- 


transmissions, no 


fluids in industrial units and in the bus 
and coach field have been handled by 
the individual equipment manufactur- 
ers largely in terms of brand or trade- 
names based on experience in service. 
As the use of these units is extended to 
other fields, and particularly when it 
becomes desirable to expand the fluid- 
servicing of these units, the required 
fluids may be identified as “Automatic 
Transmission Fluids,” with an appro- 
priate type designation to indicate the 
specific use for which each grade is 


intended. 


General Requirements 


An automatic transmission fluid 
must perform a number of different 
functions; the exact combination of 
properties required in a specific fluid 
depends entirely on the design of the 
unit in which it is used and on the 
operating conditions. 

In automatic transmissions employ- 
ing a fluid drive or a torque converter 
the fluid serves as a power-transmission 
medium, a heat-transfer medium, and 
a lubricant for bearing surfaces. Many 
automatic transmissions also utilize the 
fluid as a hydraulic control fluid and 
a gear lubricant. 

To satisfactorily perform all of these 
functions under all service operating 
conditions in different types and mod- 
els of passenger-car automatic trans- 
missions, fluids compounded by differ- 
ent refiners for direct sale to car owners 
and car dealers do not necessarily have 
to be compounded on the same formu- 
lation, but they must provide: 

a) complete miscibility with the 
fluids used by the equipment 
manufacturers for the initial fac 
tory fill and with all other fluids 
available for use m service 

b) maximum resistance to oxidation 
a maximum tem 


c) operation over 
range 
volatility 

anti-foam 


perature 

d) minimum 

e) minimum 

istics 

maxunum protection agamst cor- 

rosion and rusting of component 
parts 

minemum effect on seals 

h) freedom trom squawking or 

chatter im units where a change 
in ratio is accomplished by 
shifting under engine power 

1) treedom from toxic properties 

Each of the above requirements may 
not be necessary for satisfactory opera- 
tion in each individual transmission 
design; however, the concept of a sin- 
gle fluid for use in all current passenger 
car automatic transmissions requires 
somewhat broader Huid characteristics 
than would be required if individual 
fluids were designed for each individ- 
ual unit. 

The advantages to the equipment 
manufacturers and the petroleum mar- 
keters gained through the use of a sin- 
gle fluid far outweigh any slight econ- 


character 


omy in original fluid cost and avoid 
the confusion that would result from 
the use of a large variety of service 
fluids each designed for an individual 
transmission unit. 


Detailed Requirements 


To enable petroleum refiners and 
marketers to supply, through their re- 
tail filling stations, fluids equal in per- 
formance characteristics to the service 
replacement fluids marketed by their 
parts and accessories departments to 
their authorized car dealers, General 
Motors has established the following 
minimum requirements for “Automatic 
Transmission Fluid, Type A,” for use 
in Hydra-Matic and Dynaflow trans- 
missions: 

a) Miscibility, 

b) Viscosity, 

Saybolt Uni 
210°F., 54 seconds, minimum 
56 seconds, maximum 


Pass 


versa 


c) Viscosity 
Index, 

d) Flash 
Point, 

e) Fire 
Point, °F 

f) Pour 


150 minimum 
365 minimum 


395 minimum 


Point, °F., -35 maximum 
gz) Copper-Strip 
Test, Pass 


h) Anti-foaming 


Properties, Pass 
i) Heating Test, Pass 
i) Non-Corrosion 

and Non-Rust 

ing Properties, Pass 
k) Effect on 

Seals, Pass 
1) Odor, Pass 
m) Non-Toxic 

Properties, Pass 
n) Oxidation Test 

on Fluid as 

Marketed, Pass 
o) Oxidation Test 

on Fluid diluted 

with equal volume 

of Reference Oil, Pass 
p) Non-Chatter or 

Squawking 

Properties, Pass 
q) Durability 

(Cycling Test), Pass 
r) Viscosity Stability, Pass 
s) Frictional 

Properties, Pass 
t) Pertormance in 

Transmissions 

under Service 

Conditions, Pass 


The above minimum requirements, 
except for a slight change in viscosity 
and viscosity index, are identical with 
the present requirements for current 
production and service fluids used in 
Hydra-Matic and Dynaflow transmis- 
sions. 

A number of refiners are now devel- 
oping fluids to meet these requirements. 
They should be in commercial produe- 
tion early in 1950. 

Automatic Transmission Fluid, Type 
A, will be available to all equipment 
manufacturers for initial factory fill 
and for service. In some specific de- 

Petroleum Re finer 
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signs all of the properties incorporated 
in the Type A fluid may not be re- 
quired; manufacturers of these units 
may elect to use fluids of their own 
formulation for the initial factory fill 
and take advantage of the Type A fluid 
only for service. 


Effect of Physical Properties On 
Performance 

Most of the requirements are obvi- 
ous; however, a brief discussion of the 
individual properties may be of inter- 
est. particularly in the development of 
new fluids. 

Miscibility: Regardless of the merits 
of an individual fluid it must be mis- 
cible with all fluids used in production 
by the several equipment manufactur- 
ers; and each new fluid designed for 
use in service must be miscible not only 
with the production fluids, but also with 
all previous and current service fluids. 

Viscosity: The viscosity requirement 
is fixed not only by the design of the 
hydraulic power transmission section 
of the unit, but is influenced by the 
other multiple functions which the fluid 
must perform. These include general 
lubrication, gear lubrication, clutch 
and service lubrication and the opera- 
tion of hydraulic controls. 

The viscosity range at 210° F. in the 
modified Type A Fluid has been in- 
creased slightly to permit higher pres- 
sures at higher operating temperatures 
in the hydraulic control systems to in- 
sure more satisfactory performance 
under extreme service operating con- 
ditions. 

Viscosity Index: A high viscosity in- 
dex is required to provide the maxi- 
mum range in operating temperature 
and to eliminate seasonal fluid changes. 

The increase to a minimum viscosity 
index of 150 in the modified Type A 
Fluid was made to provide improved 
operation over a wider temperature 
range and to insure that a single fluid 
ean be used in all current production 
passenger car automatic transmissions. 

Flash and Fire Points: Maximum 
flash and fire points, consistent with 
other physical properties, are required 
to minimize fire hazards in operation 
and to reduce the tendency toward cavi- 
tation caused by vaporization in the 
hydraulic power transmission section. 

Pour Point: A low pour point is re- 
quired to insure pumpability of the 
fluid at low temperatures. 

Copper-Strip Test: The conventional 
copper-strip corrosion test is included 
as a preliminary test to detect fluids 
containing addition agents that may 
have a detrimental effect on copper 
alloys. 

Anti-Foaming Properties: The fluids 
are circulated rapidly in operation and 
air may be entrapped. Excessive foam- 
ing may cause overflow and loss of 
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fluid. Entrapped air also interferes in 
the operation of the power transmis- 
sion unit and hydraulic control devices 
and may cause operational failures in 
service. 

Heating Test: The heating test is a 
preliminary test to determine the abil- 
ity of the fluid to withstand prolonged 
heeting at high temperature without 
decomposition. 

Rust Prevention Characteristics: 
Moisture may accumulate through con- 
densation under some operating condi- 
tions; consequently, protection of the 
component parts against rusting or 
corrosion is essential, 

Effect on Seals: The synthetic seals 
used in automatic transmissions were 
developed to have the maximum resist- 
ance to changes in dimensions and in 
hardness in contact with production 
fluid at high temperature. The effect of 
a fluid on the sea! material is deter- 
mined by the source and method of 
processing of the base stocks used in 
compounding the fluid and may be 
modified by the additive agents. 

Odor and Non-T oxic Properties: The 
necessity for a fluid free from odor and 
toxic properties in a passenger car is 
obvious. The fluid must also be non- 
toxic to the personnel engaged in serv- 
icing units in production and in the 
field. 

Oxidation Resistance: Automatic 
transmission fluids require a higher de- 
gree of oxidation resistance than en- 
gine oils. CLR L-4 oxidation tests are 
therefore required on the fluid as com- 
pounded and on the fluid after dilution 
with an equal volume of a mineral ref- 
erence oil free from added oxidation 
inhibitors. This combination of L-4 oxi- 
dation tests is intended to insure the 
proper degree of oxidation resistance 
and to detect fluids which may precipi- 
tate soluble oxidation products when 
other types of fluids are used for 
make-up or for replacement in service. 

Non-Chatter or Squawking Proper- 


Section of Torque Converter as Used in Chevrolet “Powerglide” Transmission. 


ties: Chatter and squawking, which is 
a “stick-slip” phenomena, requires spe- 
cial emphasis on the frictional charac- 
teristics of the fluid. These properties 
are evaluated in the durability or cy- 
cling test, the OM2 bearing test and in 
the actual road performance tests, 

Durability Test: This is a laboratory 
simulated service cycling test on a full 
scale, engine driven, production unit 
in which the operation is conducted 
under full engine power through the 
entire speed range. This test was de- 
signed to reduce the amount of actual 
road durability testing that would 
otherwise be required to evaluate per- 
formance in service. 

Viscosity Stability: This test also re- 
flects the oxidation resistance of the 
fluid and is based on the change in 
viscosity of samples withdrawn at inter- 
vals during the durability test. 

Frictional Properties: The frictional 
properties of a fluid determine the non- 
chatter or squawking characteristics 
and the smoothness of operation of 
clutches and servo-mechanisms. The 
OM2 bearing test is also used to indi- 
cate any reaction of additive agents 
present in the fluid with bearing or 
frictional surfaces that might form sur- 
face films which would have an adverse 
effect on their frictional characteristics. 

Performance Tests: These tests, con- 
ducted on the road under severe oper- 
ating conditions in several different 
types of automatic transmissions, serve 
as a final check on a fluid to assure 
satisfactory performance under all 
held conditions. 


Qualification of Type A Fluids 

A program for qualifying “Auto- 
matic Transmission Fluid, Type A,” 
has been developed with Armour Re- 
search Foundation.’ This program is 
being sponsored by General Motors 
Corporation in order to identify to car 
owners and car dealers fluids which 
are equivalent in performance charac- 
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teristics to the fluids that are distrib- 
uted as service replacement parts by 
their parts and accessories departments 
to authorized car dealers. 

The final criterion for an automatic 
transmission fluid is the same as for 
any other component part—-it must 
provide satisfactory operation under 
all conditions encountered in service 
for extended periods of time. This 
would require actual performance and 
durability service tests. Such tests are 
not only extremely expensive and time 
consuming, but would greatly limit the 
number of fluids that could be ex- 
amined. 

Since performance characteristics, 
based on extended previous service 
experience, can be expressed quite 
accurately by physical properties and 
simulated performance tests, the pre- 
liminary laboratory testing procedure 
conducted by Armour Research Foun 
dation serves as a rapid screening 
process to permit final appraisal by 
less complex performance and durabil- 
ity tests. The performance tests will be 
conducted by General Motors in cur- 
rent production units. 

The qualification program provides 
for a review of the laboratory and per- 
formance test data by the General 
Motors committee on automatic trans- 
mission fluid. This committee is com- 
posed of members of the engineering 
staffs of the manufacturing divisions 
and a representative of Armour Re- 
search Foundation. 

Qualification numbers are issued by 
Armour Research Foundation to iden- 
tify the individual products which meet 
the minimum requirements for “Auto- 

matic Transmission Fluid, Type A.” 


Interim Fluids 


Some time will be required by the 
petroleum industry to develop and 
qualify the modified Type A fluids. 
During this interim period, until dis- 
tribution can be established, and a 
complete change-over can be made to 
the modified product, arrangements 
have been made whereby petroleum 
refiners and marketers may qualify 
current production fluids for resale 
under their own brand or trade-names. 

These interim fluids are being dis- 
tributed by a number of petroleum 
marketers and are being offered for 
direct sale to car owners under the 
designation “Automatic Transmission 
Fluid, Ty pe — 

The modified fluid will continue to 
be designated as “Automatic Transmis- 
sion Fluid, Type A;” consequently, the 
change-over can be accomplished in an 
orderly manner without any change in 
container design and brand or trade- 
name. 


Equipment Manufacturers 
Recommendations 


The individual equipment manufac- 
turers must be responsible for the type 
of fluid used for initial factory fill and 
for recommendations to their service 
organization and to their individual car 
owners, 

General Motors Car Divisions and 
the Lineoln Mercury Division of the 
Ford Motor Company are recommend. 
ing to their car dealers and car owners 
the original equipment fluids, which 
are available to all authorized dealers 
through their respective division parts 
and accessories departments, or a prop- 
erly qualified automatic transmission 


Section of Hydra-Matic Drive as Used on Cadillac and Lincoln. 


fluid, Type A, supplied by a reputable 
marketer and identified by an Armour 
qualification number, for use in all 
General Motors passenger car auto- 
matic transmissions and in Lincoln 
“hydra-matic” transmission. 

Other car and equipment manufac- 
turers, who require a service fluid of 
similar properties, may specify the use 
of “Automatic Transmission Fluid, 
Type A,” in their units with the assur- 
ance that they are recommending a 
product of known performance char- 
acteristics which is accredited by a 
neutral laboratory and which can be 
readily identified by the car dealer and 
by the individual car owner. 


Conclusions 


Automatic Transmission Fluid, Type 
A. provides a single fluid of known 
performance characteristics for use in 
passenger car automatic transmissions. 

The qualification procedure and the 
Armour qualification number provide 
a positive means for identifying fluids 
meeting the minimum requirements, 

Cooperative work by the petroleum 
and automotive industries over a pe- 
riod of years has resulted in the devel- 
opment of improved products and in 
a reduction in the number of types and 
viscosity grades required for service 
applications. 

New problems will result from the 
extended use of automatic transmis- 
sions, These problems, as they arise. 
will be solved through the continued 
cooperative efforts of the two indus- 


tries. 
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PRESSURE DROP 
In Gas and Vapor Lines 


PAUL BUTHOD, 


University of Tulsa, Tulsa 


y main problem in calculating 
pressure drop in liquid lines in most 
cases, is the pressure drop due to fluid 
friction, There is no significant change 
in density and the velocity head is 
usually small and can easily be taken 
into account. 

Flow of gases or vapors in a line is 
complicated by the fact that when a 
large pressure drop is encountered, the 
density varies along the line and the 
outlet velocity is greater than the inlet 
velocity, If the pressure drop is made 
larger and larger, a point is finally 
reached where maximum flow is en- 
countered and where the exit velocity 
is the critical velocity. 

If the pressure drop is small, the 
density is substantially constant and 
the equations for liquid flow may be 
used with sufficient accuracy in gas 
line problems, With large pressure 
drops, however, a differential 
equation must be written which 
presents a more complicated 


form for solution. As 
The process engineer is often f 
confronted by a problem of D- 
flow in short vapor lines where 
the pressure drop is large y= 
enough to require the use of GC 
equations developed from the ie 
more compliceted form. It is M- 
the purpose of this article and P 


the accompanying charts to 
present a graphical solution for 
flow for all R 


ranges of pressure drop up to 


gas 


problems in 


the critical veloc ity. I 
V 
The fundamental differen- 7 


tial equation as presented by 


Dodge’ for horizontal lines is 


as follows. 
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d I 


GaV dP _o 


V 

For an isothermal case and an ideal 
gas, this may be integrated and pre- 
sented in either of the two following 
forms, 


(P?— (2) 

GT 2R P 
3 

MP, P; ] (3) 

D P, 


For a constant friction factor, this 
presents a relationship between these 
three groups of variables, 


G T I P, 
; and —. 
MP; D P, 
NOTATION 


V M/TG®, obtained from Figure 2. 


== friction factor, 004 in reference equations. 


inches on chart. 


acceleration of gravity, 32.2 ft./sec.” 
mass velocity, lbs. /hr.-sq. ft. 


length of line in feet. 
molecular weight of gas. 


- pressure, pounds per square foot in refer- 
ence equations, Use notation when using 


chart. 
== gas constant, 1544 as used in 
equations. 
absolute temperature of gas, °R., 
specific volume of gas. cu. ft. Tb. 


gas compressibility factor, 


Subscripts | and 2 refer to inlet and outlet con- 
ditions respectively. 


= pipe diameter, feet in reference equations, 


reference 


PRESSURE drop calculations and 
pipe sizing for vapor and gas 
lines are an important part of 
the process plant engineer's 
work. This article reviews the 
problems that the most fre- 
quently encountered and pre- 
sents some typical examples of 
their solution. 

The author is associate pro- 
fessor of petroleum refinery en- 
ear at the University of 


ulsa. 


Figure 2 is a chart for getting part 
of the first group and gives the term 4 
which is \/M/TG*. Figure 1 combines 
the P, to complete the first of the 
above groups of variables. Also on 
Figure | are lines of L/D representing 
the second group of variables. The 
result of combining these two groups 
is given at the top of Figure | as a 
function of the third grouping. This 
function is plotted as (1 — P,/P,) or 
(P, — P,) which is the pressure 
drop expressed as a fraction of the 
inlet pressure. 

A friction factor of .004 was taken 
as an average value for high velocity 
gas flow and the chart uses that value. 
If a line is known to be operating with 
a fanning friction factor greatly differ- 
ent from .004 its value should be ob- 
tained and an (L/D)’ used when read- 
ing the chart, 

Due to the variety of friction factors 
in common use, the following forms of 
equation are presented for (L/D)’. 

Friction factor in Fannings equation, 


( L ) f L 
D 04 D 

Friction factor as used by Pigott.” 
and Moody* 


(4a) 


f L 
Friction factor as used by 
Badger and McCabe‘ 
f 
( D ) 00025, D (4c) 


When substantial deviation 
from the ideal gas law exists, 
Equation | should inte- 
grated, taking into account 
compressibility factor and its 
variation with pressure, This 
has been done by Clinedinst 
and the integration presented 
as a function of reduced 
ordinates, When the compres- 
sibility factor does not vary 
greatly, however, the correc- 
tion due to deviation may be 


4 
P, 

(Text continued on page 160. 
Vote intervening figures.) 


obtained by multiplying 


N 
mi 
4, 
pet 
ae 
ik: 
‘ 
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as obtained from the charts by the 
average compressibility factor. 

In reading Figure 1, the lines must 
never be extrapolated into the upper 
right hand corner above the curve. 
This is an imaginary region and no 
flow can occur past the termination of 
the L/D lines. 

Examples which will serve to illus- 
trate the method of using the charts 


follow: 


Example 1. A vacuum tower is to 
operate at 66 mm, absolute pressure 
and 335° F. at the top of the tower. 
The overhead line is to carry 2025 
pounds per hour of steam, 4695 
pounds per hour of a 33-API gasoil, 
mol. wt, 270, and 30 pounds per hour 
of a 29 mol. wt. gas. The overhead 


vapor line is 19.35 inches id. and is 
50 feet long. What pressure drop 
would be expected in the vapor line? 


Solution. Pounds per hour overhead 
2025 41695 +- 6750 
Mol. Wt 


Average 


6750 


2025/18 + 4695/270+- 30/29 
Pipe id 19.35" 

Dempe rature 435° 1 

Inlet Pressure = 66 mm. of He 


L/D = 530 & 12/19.35 = 31 


Enter Figure 2 at 6750 pounds per hour, 
go up t of 19.35 inches over 
to a molecular weight of 51.5, then up to 
a temperature of 335° F. and diagonally 
upward to the top of the chart. Read 
0.28 

Enter Figure 1 at 4 0.28, rise to a 
pressure of 66 m., move horizontally to 
an L/D of 31. and then up to the top ot 
the chart and read AP/P, 0044 

The pressure drop ts 0044 & 66 29 

Ry reve 


a diameter 


rsing this procedure and using 


the terminal of the L/D line it is possible 
to determine the maximum quantity this 
pipe can handle. In this case, assuming 
all other factors remain constant, the 
pressure drop would be .365 K 66— 24 
mm. and the maximum flow would be 
31,000. pounds per hour 


Example 2. A gasoline plant han- 
dies 100,000,000 standard cubic feet 
daily of a 0.7 specific gravity natural 
gas. The gas leaves the last stage of 
compression at 750 psia. and the after- 
cooler cools it to 90° F. The line from 
the cooler to the absorber is 150 feet 
long. If 0.5 psi. pressure drop is al- 
lowed in this line, what size line 
should be used? The compressibility 
factor for this gas at line conditions 
is 0.85. 


arrangement of 
cannot be 
trial-and- 


Solution. Due to the 
these charts this problem 
directly but needs a 
solution 


solved 
error 
Pounds per hour of gas 
100,000,000 0.7 29/24 379 
223,000 pounds per hour 
Molecular weight of gas 
07 * 29 
Line temperature 
Inlet line pressure = 750 psia 
Maximum allowable AP/P, 
0.5/750 


20.3 


(000667 
Trial 1. 16-inch id 
L/D = 150 & 12/16 = 112.5 
SP/P, 00021 
AP 00021 P,Z 
00021 & 750 & 
14-inch id 
L/D = 150 & 12/14 
AP/P, 0004 
AP = .0004 750 
Trial 3 12-inch id 
L/D = 150 & 12/12: 
AP/P, 00085 
OOOR5 
The 14-inch id 
ments but the 12-inch id 
close that it might be used 


+ + 


134 psi 


Trial 2 


150 


750 & 85 
meets the require- 
line comes so 


54 pst 


Example 3. A 12-inch i.d. pipe line 
is designed to handle 50,000,000 stand- 
ard cubic feet daily of a 0.6 specific 
gravity natural gas. The line is 20 
miles long, average temperature 80° F., 
and inlet pressure 500 psia. Estimate 
the outlet pressure. 


Solution. Rate of flow = 50,000,000 > 
0.6 X 29/24 & 379 = 95,600. pounds per 
hour 

Mass velocity 95,600/0.785 
122,000 Ibs./hr.- 
Molecular weight of gas 

6 x 29 

Line temperature = 80° F 
Inlet pressure = 500. psia 
L/D = 20 & 5280 X 12/12 
Approximate gas viscosity = 
Reynolds’ Number = 12 

x 0125 & 2.42 = 4,030,000 
Friction factor from Moody O13 
(L/D)'= 105,600 .013/.016 = 86,000 
A= 0053 
AP/P, 26 
AP = .26 X 500 
Outlet pressure 


105,600 
O125¢p 
122,00/12 


130 psi 
500 — 130 


An approximate correction tor com- 
pressibility factor can be made by read- 
ing the compressibility at the average 
line pressure, 435. psia, and at the line 
temperature of 80° F. The value of this 
factor is 0.93 

Corrected pressure drop 
130 .93 
Corrected outlet pressure 
500 — 121 


370. psia 


121. psi 
379. psia 
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ature’s Gas Wells: 


itH the rapid expansion of natural gas 
Wire line facilities, many public utilities 
are considering the use of underground, high 


pressure storage as the most economical and 


practical method of maintaining a_ readily 
available reserve for use under peak demand 
conditions or in case of failure of long distance 
pipe lines. Stone & Webster Engineering 
Corporation has designed and constructed seven 
underground gas storage fields which vary in 
capacity from 1,500,000 cubic ft. to 120,000,000 


cubic ft. 
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Insignia... 


--+ for Refiner’s No. 2 Operating Material 


Today, petroleum refiners use about 1,000 different chemicals in their 


routine operations, many of them in large volumes. Away up in number two 


slot on this formidable list is sorptive minerals—to the tune of some 200,000 


tons per year. Adsorbents, as vital processing chemicals, are second 


only to sulfuric acid, 


It is all the more significant, then, that Attapulgus Fullers Earths and Porocel 
Activated Bauxites have become recognized standards in the field of 


adsorbents. As of now, at least a billion barrels of petroleum cuts—from the 


lightest distillates to the heaviest lube and wax fractions—have been treated 


by Attapulgus or Porocel materials to gain remarkable finished value. 


This all adds up to a lot of specialized experience—intimate acquaintance 


with the process techniques for removing odors, colors, tastes, moisture, 


acids, sulfur, fluorides and unsaturates from hydrocarbons, as well as 


for systems employing solid catalysts. And, of equal importance, laboratory 


and plant experience with the many treatments which precede the application 


of our two basic materials to specific adsorbent jobs. 


Perhaps our broad knowledge can be of real help to you in selecting the 


right adsorbent and the right conditions. Our staff is at your service, 


without obligation. 


- POROCEL 


Phileadetphia 5, Pa. 


Dept. W. 210 West Washington Squecre, 


Headquarters 
Ag | 
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Information, formal and otherwise, about 
the men who write for PETROLEUM 


REFINER as well as others prominent in 


and Other Personalities 


J. C. HANNAH 


Fluor Engineer Trio 
Outlines Chico Plant 


process design en 
wineers, Franklin G. Crawford, Joe C 
Hannah, and A. M. Whistler, of The 
Fluor Corporation, Ltd., present a com- 
wrehensive discussion on “Rich Oil De 
ethanization Used as Process Scheme in 
New Chico Plant,” beginning on page 
117 in this issue. For two of the trio this 
is a second appearance among PR 
Hannah's “Fractionating 
sorbers in the Petroleum Industry” 
wuiblished in August, 1949, whereas 
Whistler's “Heat Exchangers as Money 
Makers” was published in January, 1948 
Franklin G. Crawford, senior engineer, 
as graduated from California Institute 
t Technology with a bachelor of sci 
nee degree in mechanical engineering 
He joined Union Oj] Company in 1930 
ind worked as refinery engineer on plant 
including boilers, operation 
thermal cracking and vis 
breaking units, and depreciation studies 
tor cracking and distillation units. Later, 
engineer with Union, he 
as concerned with startups ot 
acking, reforming, @as treating, etc 
Crawford jomed Fluor in 1942. He has 
ween project m charge of re 
projects of HF alkylation, cata 
iomenzation and gas 
meentration boiler and power 
jants, and vapor recovery units. In the 
field, he worked as 
of absorption, 


Three top-notch 


wthors 
was 


testing, 


studies on 


is a process 


plant 


mnery 
th cracking, 
units 


atural gas-gasoline 
roject engineer in charee 
maintenance and natural gaso 
He has served as project en 
stabilization, oi] and 
and a cata 


ressure 
plants 
tor crude 
rease compounding plants 
st manufacturing plant. He is a licensed 
echanical engineer im the State of Cal 
rornia 

Joe Cc. Hannah, process engimeecr, re 
science degree m 
engmeering from the Univer 
sity of Oklahoma. With Shell Oil Com 
pany, Inc, which he joimed in 1941, he 
eceived training in petroleum refining 
ut the Deer Park refinery in pilot plant 


eiwed his bachelor of 
emical 
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A. M. WHISTLER 


F. G. CRAWFORD 


design and operation and general tech- 
nological work. Transferred to Shell's 
New York office, he also did research 
and development work on refining proc- 
For several vears he did process 
design work on fractionation, catalytic 
cracking, acid alkylation, isomerization, 
polymerization, liquid and gas treating, 
hydrogenation, desulfurization, lube oil 
processes, production of aromatics and 
special solvents and hydrochlo process 

In 1947 he came to Fluor as process 
engineer. He has worked on gasoline, 

gas treating, and potash plants 
he has been process and project 

engineer on gasoline, bromide salts, and 
ammonium bicarbonate plants 

Hannah is a member of the AIChE 
and a licensed chemical engineer in Cali 
fornia 

A. M. Whistler, assistant chief process 
engineer, is a graduate of California In 
stitute of Technology, 1922. In 1926, he 
went to work for C. F. Braun & Com 
pany, and as engineer did de- 
velopment and design work on all types 
ot plants for the petroleum industry 

He became chief engineer of Braun 
with administrative duties on develop 
ment of design methods for absorption, 
fractionation, heat exchange and fluid 
mechanics; and plant designs tor com 
bination topping and cracking units, nat 
ural gasoline plants, light ends recovery, 
isomerization, polymerization, crude sta- 
bilization, vacuum distillation, and other 
proce sscs 

Whistler joined Fluor as 
chiet process engineer supervising proc 
ess design on absorption plants, special 
engineering on design of bubble columns, 
and other work on general petroleum 
rehenry design 

Whistler, likes to help young en 
under his supervision achieve 
sound Although his 
ong suit is mathematics, and his articles 
sometimes require rather complex figures, 
he has the rare ability of bringing a 
complicated subject right down to earth 
for the boys. He is a member of the 
ACS, ASME, AIChE, CNGA, and 
American Association for the Advance 
ment of Science. Also, he is a licensed 
chennecal engineer im California 
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BERT J. THOMPSON 


LEON DORSEY 


Thompson Describes 
Hawkins Extension 


Bert J, Thompson, process engineer, 
contributed the article beginning on page 
111 of this issue, “High Extraction Effi 
ciency and Increased Capacity Effected 
by Hawkins Plant Extension.” 

\ native of Arkansas, Thompson at 
tended junior college at Arkansas Poly 
technical College, Russellville, and then 
Oklahoma A. & M. College for his bach 
elor of science degree in chemical en 
gineering im 1939 

For three and a half years after grad 
uation he was employed by Phillips Pe 
troleum Company in the Texas Pan 
handle as a junior manufacturing en 
gineer in the natural gasoline depart 
ment. Transferred to the general offices 
at Bartlesville, Okla, he spent the last 
half of years with Phillips as a 
manutacturing engimeer 

In November of 1946, he joined the 
gas development section of the Stano 
lind Oil and Gas Company as a chemi 
cal engineer. He has been with Warren 
Petroleum Corporation as process en 
gineer m the manultacturing department 
tor the past two years 

Although he does not pursue any hob 
bies intensively, he enjoy making 
weekend trips around the country with 
his family. During the spring and sum 
mer he likes an occasional golf game 
and fishing excursion on the local lakes 


seven 


does 


New McCarthy Plant 


Dor sey, operations super 


Leon B 
tendent for MeCarthy Chemical Com 
pany at Winnie, Texas, believes the 
most important men in a gasoline plant 
are the operators—they are the ones 
who make the plant work. His article 
Plant Supplies Naphtha for 
Reforming Unit,” 


“Gasoline 
Catal 
page 97 

Dorsey, better known by the nickname 
of “Huck” to his operators, was born in 
Port Arthur, Texas, in 1914, and at 


begins on 


161 
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PAUL BUTHOD 


tended grammar and high school there 
Alter completing two years at Lamar 
College in Beaumont, Dorsey enrolled 
in the University of Texas and obtained 
his bachelor of science degree in petro- 
leur engineering in 1939. Since his father, 

L.., worked at the refinery of Gulf Oil 
Corporation m Port Arthur (nearly 40 
years at present) and he had worked in 
during summer vacations 
before and during college, Dorsey's first 
job was in Gulf’s laboratory at the re- 
finery 

Four years later in 1943, he left Port 
Arthur tor the Old Ocean refinery of 
1. S. Abercrombie as laboratory foreman 
From the laboratory Dorsey went into 
process enginecring 

In 1945 he joined Absorption Plant, 
Inc... now McCarthy Chemical Company, 
as plant chemist and process engineer 
He became plant superintendent in Jan- 
vary, 1948. With the addition of a re 
forming unit and the second gasoline 
plant, he became operations superintend- 
ent im Septem he r, 1948 

The Dorsey's have two boys—junior, 5 
and Grantland, one year. By 
way of hobbies, says he and 
Mrs. Dorsey enjoy bowling and square 
dancing. His favorite picture is one of 
and the which 
he keeps on his desk 

He is an active member of 
a registered professional 
Texas 


the refinery 


years old 
Dorsey 


Mrs. Dorsey two boys. 


AIChE and 


engineer im 


Heavy Homework 


Paul Buthod, associate professor m 
refining at the University of Tulsa, says 
he used to play tennis and ice skate for 
recreation, but spare 
been employed in planning ad 
and making needed 
beginning on 


recently all his 


time has 


ditions to his house 
repairs. Buthod's artic 


page 157 of this issue is entitled, “Pres 
sure Drops in Gas and Vapor Lines.” 
Professor Buthod was born and reared 
" Tulsa. Recenwing a bachelor of se 
ence in refining in 1939, he went to work 
for The Pure Oh) Company in the lab 
oratories north ot Chicage His work 
consisted of pilot plant operation and 
gas analysis. But with the tune Dake 
Me Back to Tulsa” in mind, he was 
persuaded t return to the umnrversity 
on an Ethyl Corporation fellowship. He 
received his master’s degree m 1942 


Sinch then, he has been a member of the 


chemical 
partments of the umversity 


refining de 
In addition 


consult 


engineering and 
to teaching e has done some 


transfer and in lque 


ine work im heat 


Cc. W. FRANK 


—. CLARENCE ODEN 


fied petroleum gas 

Mr and Mrs. Buthod have three 
youngsters, Mary, Ellen, and Ruth, ages 
5, 4, and 2, respectively 


He’s a Movie Maker 


Charles W. Frank, chief engineer, 
Walco Engineering and Construction 
Company, Tulsa, reports that his three- 
year old daughter, Patricia Jean, is the 
leading lady of all his amateur movies 
He has between 2500 and 3000 feet of 
film to prove this fact. Frank’s article, 
page 123, and is titled “Magnolia Controls 
Residue Gas Btu. in New Plant.” 

Frank was born in Turon, Kan., in 
1916, and after attending high school 
there, enrolled in Kansas State College, 
Manhattan. Three years later, he en- 
rolled in Oklahoma University at Nor- 
man, but with only a few hours to go 
for his degree, poor health and equally 
poor finances forced him to quit school 

He went to work in 1938 on the labor 
gang for Skelly Oil Company. He worked 
at construction and operation of plants 
in the natural gas-gasoline engineering 
department and became chief engineer 
in charge o processing and construction 
in 1942 

In 1946 he joined Walco as chief en- 
gineer in charge of engineering and con- 


struction of all plant work from esti- 
mates and contracts to operation. Frank 
says he enjoys his work and that it 


amounts to a second hobby, although he 


does lke fishing 

He is a member of the Engineers 
Club of Tulsa, NGAA, Petroleum In- 
dustry Electrical Association, and Ma- 
sonic I odge 


Alkylation Article by 
Cities Service Men 


‘Propylene—A Valuable Feed Stock 
for Alkvlation,” the article beginning on 
page 103 of this issue of PR, was written 
by three process engineers, E. Clarence 
chiet process engimeer, and Guy 
k Jones and Wilham | Burch, Ir All 
three Service 
Refining Corporation's Tutwiler refinery 
at Lake ( harle s, l a 

E. Clarence Oden, chief process en 
gineer for Cities Service Refining Cor 
poration, received his bachelor of science 
and master’s dewree im chemical engi 
from the University of Alabama 
Institute of Brooklyn 


men are located at Cities 


neering 
and 


respectively 


lvtechni 


His graduate work was at 


G. R. JONES 


W. J. BURCH, JR. 


Cornell and the University of Michigan. 
His experience as a chemical engineer 
includes five years in pigments, paints 
and rubber, five years teaching chemical 
engineering in mid-western universities, 
one year during the war in the produc- 
tion of magnesium from dolomite and 
six years in petroleum refinery operation 
and process design work 
Oden is listed in “Men of 
and “Who's Who in Engineering 
William J. Burch, process engineer in 
the Tutwiler refinery, is a chemical en- 
gineering graduate of Texas A. & M 
1942. After serving in the army, he 
worked for six months in the control 
laboratory of a major oil company, 18 
months in a Gulf Coast chemical plant, 
three years in a butadiene plant, and for 
the past three years has been assigned 
to the process control and test section 
of the process engineering department. 
Guy R. Jones, process engineer at the 
Tutwiler refinery, attended Louisiana 
Polytechnic Institute. He was graduated 
in 1944 with a bachelor of science de- 
gree in chemical engineering, and joined 
Cities Service as a laboratory analyst. 
After serving in the navy, he returned 
to the company and did pilot plant cor- 
relations work. He has been a member 
of the process engineering department, 
assigned to the alkylation units, for the 
past two years 


Science” 


Started at Age of 14 


Albert J. McIntosh, economist for 
Socony-Vacuum Oil Company, Inc,, New 
York, started to work in the petroleum 
industry as an office boy for Socony in 
1912 at the age of 14. His article in this 
issue, “Fuel Oil Markets, Past and Fu 
ture,” begins on page 77 

McIntosh completed his high school 
and college education by attending night 
school. He was graduated in 1923 from 
New York University, a bachelor of com- 
mercial science, cum laude 

When the war rolled around in 1917, 


McIntosh was given leave by Socony 
to work im the petroleum division of 
the Fuel Administration. The next year 
he entered the army. serving inthe 
coast artillery After returning to the 
company, he enrolled in New York Uni 
versity 


During the NRA days, he 
member of the Statistical ¢ 
Planning and Coordination ( 
Then m World War Il, he serwed as a 
member of the Petroleum Economics 
Sub-Committee of the Petroleum Indus- 
try War Council and as chairman of the 


served as a 
mimuttee of 
ommiuttec 
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WELDED IMPELLERS are one of 
the many reasons why Elliott blow- 
ers are getting ever-increasing ac- 
ceptance for process work. Note 
the smooth contours, heavy blades, 
and generally rugged construction 
(as compared to conventional ri- 
veted impellers). Each impeller is 
a completely homogeneous unit 
and can be made of any weldable 
material having reasonable me- 
chanical strength. 


“CAT CRACKING” CALLS FOR ELLIOTT DEPENDABILITY 


for the unfailing supply of the large volumes of air needed to 
convey and reactivate the catalyst. Elliott blower units are now 
operating in many refineries, continuously serving the catalytic 
process. The two large Elliott blowers shown above are typical, 
supplying 55,200 cfm of air at 18 psig. Each blower is driven by 
a 2200-hp Elliott steam turbine exhausting upward to an Elliott 
surface condenser. 

Continuity of operation is an essential of “cat” crackers and 
other process requirements—an emergency shutdown may result 
in serious damage to equipment and prolonged loss of production. 
Elliott units have been designed with this requirement in mind 
and operating records prove conclusively that they have the 
rugged dependability necessary «o meet the exacting requirements. 
Contact your nearest Elliott representative for details. 


ELLIOTT COMPANY 
Centrifugal Blower Dept., JEANNETTE, PA. [0 
Plants ot: JEANNETTE, PA. © RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, WN. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


j 
Bi blowers for a vit al ob 4 
| j 
a 
P-1088 
heart of the cat’ cracker 
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Writes on Platforming 


Viacdimir Haensel, co-ordinator 


cracking research division 


Nugust, 1945 


is the author 


Platiorming begins 


jomed 


degree 


OOP, after 
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assisted 


FRED C 


RIESENFIELD 


REFINER AUTHORS... and OTHER PERSONALITIES 


1941, and returned to Universal as a 
research chemnst 

Haense! was a member of the Techm 
cal Oil Mission for PAW, and inspected 
the German synthetic oi! plants from 
February to July, 1945 

Haensel’s discussion of the Platiorm 
ing process at the recent WPRA meet- 
ing in San Antonio drew a large at 
tendance, and the interest of this group 
was evidenced by many questions on 
details of the process and its applica- 
tions. And he had all the answers 


Corrosion in MEA 
Purification Units 


The article, “Corrosion Problems in 
Gas Purification Units Employing MEA 
Solutions,” which begins on page 141 
was written by two members of the re 
search and development department of 
The Fluor Corporation, Los Angeles 
This is an article that will be perused 
with interest by a large number of gas 
purihication engimeers, whose worries in 
clude the reboiler tubes in the MEA unit 

Fred C. Riesenfeld is a native of Aus- 
tria, His formal education began at the 
University of Vienna where he received 
the equivalent of a bachelor’s degree in 
chemistry in 1938. After spending several 
years at the University of Paris (France) 
in biochemistry research, he arrived in 
the United States in 1941. He joined 
Harold S. Simons, Inc... New York in 
1942 to work in production control and 
development of organic chemicals 

In 1944 he became connected with 
Fluor as research chemist. Presently, 
his activities are concerned with research 
on gas treating processes, development 
of analytical procedures, corrosion re- 
search and weneral chemical research in 
the field of gas-gasoline operations. He 
is a member of ACS 

Clyde L. Blohm, assistant director « 
research and development, obtained 
bachelor’s and master’s degrees at 
California Institute of Technology 
1930 and 1931, respectively. Following 
is graduation, he was emploved con- 
secutively by Canada Drv Gingerale, Inc 
Chemical ane Research ¢ orporation, 


CLYDE L. BLOHM 


American Potash & Chemical Corpora 
tion and Maier Brewing Company im the 
capacity of chemist and chemical engi- 
neer. He joined Gordon A. Alles, Ph.l) 
in 1936, where he was active in researc! 
on synthetic pharmaceuticals, and phar- 
macology. He joined Fluor in 1942 

Under his supervision, research has 
covered a large number of problems— 
desulfurization and dehydration of hy- 
drocarbon gases, studies of hydrocarbon 
hydrates, corrosion resistance of metals, 
evaporative water cooling, general wood 
chemistry as applied to cooling towers 
and development of equipment such as 
Fluor pulsation dampeners, gas clean- 
ers, mufflers, ete 

de is a member of ACS and NACH 


Team Up on ‘Type A’ 


Two automotive engineers—J. L. Mc- 
Cloud from Ford Motor Company, and 
H. RK. Wolf, General Motors Corpora- 
tion, have teamed to present the article 
beginning on page 153, “Automatic 
Transmission Fluid, Type A, for Pas- 
senger Cars.” Wolf is assistant to the 
technical director of the Research Lab- 
oratories Division of GM in Detroit and 
McCloud has been a member of the 
Chemical Engimeering department of 
Ford at Dearborn since 1915 

Wolf wasn't so keen about having his 
picture printed on the author's page al- 
though he did finally agree to a photo 
which the reader will find hereabouts 
But, as you will soon determine, there 
was no hographical material to support 
said picture. His collaborator, McCloud 
said “ixnay” to a photo “since the article 
is so extensively Wolf's,” but he did 
advise that he had been with Ford in 
the chemical engmeering department 
since 1915 which should qualify him as 
something of an old-timer 

The Woli-MecCloud article is a presen- 
tation ot the requirements for the modi 
fed 1950 automatic transmission fluid, 
type A, and an enumeration of the 
technical reasons for these requirements 
The discussion is intended to answer 
many questions that are being raised by 
the refiners and marketers who are not 
familar with the development of aut 
matic transmission fluids 


A. J. MciINTOSH 


Petroleum Refiner—V ol. 29. No 


A 
» 
- 
see as much 
since 
page 1.31 
He receiving his 
masters | 
stitute sist Profes 
elor’s de 
rthwest 
erm 
setting 
up the Labora 
tory a He re 
ceived his | western m 


WHAT OIL MEN AND STEEL MEN WILL 
TELL YOU ABOUT McKEE ENGINEERING: 


They'll tell you McKee engineering is 
thorough—that McKee builds sound, prac- 
tical production facilities for both industries. 
McKee's knowledge and experience in oil 
and steel prove advantageous to McKee 
clients in each industry and has solved 
problems in other felds 

McKee service is prompt and construction 
rapid. That means lower costs and earlier 
completion of a profit producing plant. 
Wherever iron and steel are produced or oil 
is refined, successtully operating McKee- 
built plants prove “Mekee Engineering 
means assured results’. 


@ It may be any type of refinery from a crude distillation unit 
to a catalytic cracker . . . a blast furnace, open hearth or ore 
beneficiation plant, but in each case the plant is the machine. 


McKee builds these multi-million-dollar “plant-machines” 
for two of the world’s basic industries—Petroleum Refining 


and Iron and Steel. 


Where successful operation and profitable investment depend 
so much on the plant itself, plant design must be correct— 
engineering thorough—and construction sound. That's why 
oil men and steel men all over the world call on McKee for all 


types of production facilities. 


FOR THE PETROLEUM REFINING AND 


ENGINEERS AND CONTRACTORS + ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 


AND STEEL INDUSTRIES 


— 
DESIGN, ENGINEERING AND CONSTRUCTION 
| | ma. 


You can calibrate or check Hagan Ring Balance 
Meters by the traditional water column method 
if you wish —but it isn’t necessary. 

It is far quicker and easier to use the set of 


standardizing weights furnished with each meter 


and the results are the same. 
Simply equalize the meter, hang the check 


weights on the sheave cable, (see illustration) 


HAGAN 


METALLURGICAL 


Quick, accurate 
dead-weight calibration 


RING BALANCE METERS 


CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

FURNACE CONTROL SYSTEMS 


and compare the resultant pen readings with the 
corresponding calibration values. Each cheek 
weight is stamped with its correct value. 

For full information on this and other features 
of Hagan Ring Balance Flow Meters write to 
Hagan Corporation, Hagan Building, Pittsburgh 


30, Pennsylvania. 
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HOW TO— 


Determine 
Second Values 


ly THE control laboratory of the 
Lubrication Division of McColl Fron- 
tenac Oil Company, Toronto, a time- 
saving graph has been adopted for con- 
verting the efflux time of a kinematic 
pipette in seconds as measured by stop 
clock directly into Saybolt Seconds 
Universal. The graph was prepared by 
Arnold C. Chadwick 

The previous method involved de- 
termination of centistokes by multiply- 
ing efflux time by a factor, and looking 
up the corresponding value in an 
A.S.T.M. conversion table. 

With the use of this graph, 
value can be read immediately 

€-8 Tube Os > 155 sec. running time i 


the SSU 


Cement to Tank Columns 


HE use of fireproofing cement coat- 


ing of structural steel in refineries to 
retard the effect of heat and prevent 
failure of the steel as a safety measure 
in case of fire, is generally accepted 
practice. Application is made usually by 


a 


3 


VISCOSITY IN SAYBOLT SECONDS 
3 3 


a 
8 


VISCOSITY IN SAYBOLT SECONDS 


i 


equivalent to 69 SSU. 
Tube 3A 122 sec. 
equivalent to 172 SSU 


running time is 


Advantages are rapidity and elimina- 


troweling a layer of the cement over a 
ribbed metal lath with which the column 
has been wrapped. Light in weight, the 
cement is easily and simply applied. 
The accompanying photograph illus- 
trates the method of applying fireproof- 
ing cement to the I-beam columns sup- 
porting spherical butane tanks to result 
in a round column. Workmen clamp, 
or weld when possible, three-eighths- 
inch thick strap iron rings, three to four 
inches wide to the column, usually on 
8-inch centers. Fire stops are included 
on 24-inch centers to eliminate flue ac- 


120 40 170 
EFFLUX TIME OF KINEMATIC VISCOSITY PIPETTE 


tion of arithmetical error. A rectangle of 
cardboard with a square corner will 
serve as a convenient eye-guide in read- 
ing the curves. 


tion. The column is then wrapped with 
metal lath and the fireproofing cement 
troweled on and smoothed. 

At the top of the column, where it 
is welded to the sphere, a tight joint 
between the fireproofing cement and the 
tank is necessary to prevent entrance of 
water behind the cement. This material 
remains plastic and provides a water- 
tight seal between the steel of the tank 
and the cement, After the cement has 
hardened, it may be coated with flame- 
resistant paint, usually aluminum for 
improved appearance. 

Photograph and material, , courtesy 
Eagle-Picher Company, C incinnati. 


HOW TO— 


Store Metals and Alloys 


| order to stock some 2600 different 
items, as in Gulf Oil Corporation's 
research laboratory stock room at Har- 
marville, Pa, considerable attention 
must be given to the storage methods 
used for the items. The Gulf stock room 
carries a highly diversified supply of 
materials to support the thousands of 
experimental jobs undertaken yearly 
Phosphor bronze, beryllium copper, 
stainless steel, invar and elvinvar are 
among the scores of metals and alloys 
forming the stock room rack pattern of 
the photograph 

Since requests for materials usually 
are for “one-of-an-item,” variety of types 
and shapes, rather than quantity governs 
the materials stocked. To facilitate selec 
tion of the metal desired, each shelf of 
the rack is marked with the name of 
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Eleven years ago, the first three Cooper-Bessemer GMV's 
ever built were installed in the Royalite Oil Company's Com- 
pressor Station No. 1 at Turner Valley, Alberta, Canada. 
Shown above as it is today, the station now contains ten 
GMV's. Elsewhere, as in this plant, familiarity with GMV per- 
formance has led to more and more of these units as needs 
grew ... has led also to the widespread use of GMV's wher- 


ever large scale compressor service is involved. Thus 


the popularity of these efficient, long-lived V-angles has 
multiplied through the years. It speaks for itself. 


W. Va. San 
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New Yo ashington Bradford, Pa. rancisco, Cal. Seattle, Wash. | ) 


April, 1950 


OYALITE Oil Company's three 11-year- 

old GMV's, the first ever built, are stil] 
in continuous service: have held up so well 
that visitors can’t tell them from the seven 
since added to this company’s No. | station 
as needs grew. Royalite’s other two stations 
are likewise equipped with Cooper-Bessemer 
V-angles, Type GMV and the smaller GMX. 
The most recent addition to station No. 1* 
is a GMV Turbollow., installed this past sum- 


mer. It gives Royalite unprecedented advan- 
tages—a full 10% increase in power output 
compared with other units of equal displace- 
ment, plus at least a 15% reduction in fuel 
consumption. 

If your plans call for compressor horsepower, 
bear in mind that Cooper-Bessemer Turbo- 
flow V-angles, GMX, GMV and GMW., are 
now available in sizes from 200 to 2500 hp. 
Check on the savings you can show! 


* Station No. | is now owned by Madison Natural Gas Company. Lid.. a totally owned Royalite subsidiary. 


Tulsa Shreveport 
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Interior view of station showing line of Cooper-Beasemer 
GMV-6 compressors from crank-door side, Compressor ; 
of line shown on opposite page. 


D GROVE city, 


Lewis 


im 
ae 
Royalite Station No. 6-cylinder 600 hp 
GMV's and a Turboflow, for a total 
6.060 compressor 
a 
Houston, Dallas, reggton, Pampa and Odessa, Texas Angeles 
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divided to 
different shapes and sizes 
of the material; for example, round bars 


the metal. The shelves are 


separate the 


diameter, and 
square of 


according to 
racks from 


are stored 
are m separate 
flat bars 

Use of this type storage rack simpli 
fies and speeds selection of materials, m 
ventory for replacement, and eliminates 
waste 


HOW TO— 

Provide Emergency 
lubricator Drive 

Wom the force feed lubrication unit 


in use on a particular prece of machinery 


must be removed for repairs, the usual 
procedure is to shut down the equip 
ment and start up auxiliary or standby 
equipment. In many cases, however, 
standby equipment is not available, 
which requires that a new lubricator 


unit be installed while the machimery 


is in use 
The maintenance department in one 
refinery has developed a standby, of 


substitute, !ubricator unit for use during 
the time the main lubricator is being 
repaired. The substitute unit consists of 
a spare lubricator driven through a uni 
versal joint coupling by a handtool air 
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YE 
FOUNTAIN 


Numerous safety de- 
vices are employed in 
the grease and packag- 
ing plant of Standard 
Oil Company of Cali- 
fornia. The device pic- 
tured above is aon eye 
wash fountain. It con- 
tains a special solution 
to neutralize chemicals 
in case of an accident 
The valve is opened 
when the person using 
the fountain steps on 
the large grid-type 
base. Two heads are 
used on the fountain 
to spray the solution 
into both the accident 
victim's eyes simultane- 
ously. 


motor. This equipment is bolted to a 
stand or table built for this use in the 
refinery welding shop of angle-iron and 
plate 

Connections from the substitute lubri- 
unit to the bearings and other 


cator 


ASH 


lvbrication points on the equipment are 
made quickly with copper tubing. The 
quick change prevents damage to the 
machinery from lack of lubrication, and 
permits repair work on the force feed 
lubricator unit without a shutdown, 


wow—fountain Device Promotes Sal | 
| 
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CEMENT... the new 


finishing cement 
insulates 


EVEN OVERHEAD 


EASY TO APPLY 


Baldwin-Hill Company 
784 Breunig Avenue 
Trenton 2, N. J. 


B-H POWERHOUSE CEMENT soves time, cuts costs—a one-coat 
application trowelled to required thickness in a single operation. 
Moreover, this new mineral-wool-base finishing cement takes o 
hydraulic set within two hours. 

Its smooth hard finish is paintable. An attroctive inside finish can 
be obtained with any paint. Outside, B-H Weatherseal gives per- 
manent protection. 

Easy on labor, easy on budget, B-H Powerhouse is the ideal 
finishing-insulating cement for industrial equipment. For full informa- 
tion and free sample, fill out the coupon. 


Please send me complete information on B-H Powerhouse Cement. 
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KASKADE VACUUM TOWER 


GIVES REMARKABLE OPERATION 


at the Hartford, lilinois, refinery of Wood River Oil and Refining Company. 


This wet vacuum unit operating on heavy reduced Wyoming, West Texas and 
Oklahoma crudes produces negative oliensis asphalts. Pressure drop through 
six (6) horizontal Kaskade trays four to six millimeters of mercury. 


We will be glad to tell you how the Kaskade tray can be adapted to your 
vacuum services. Write us today, no obligation. 
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F. M. Porter Named 
Tenth API President 


Frank M. Porter of Oklahoma City on 
April 3 became the 10th president of the 
American Petroleum 
Institute, succeeding 
William R. Boyd, Jr 
Teague, Texas, 
who retired Novem- 
ber 9, 1949, after 
holding the post nine 
years Porter, 58, a 
native of Brooklyn, 
N. Y., is president 
and owner of the 
Fain-Porter Drilling 
Company of Okla- 
homa City, and has 
served as president of 
the Mid-Continent Porter 
onl & Gas Associa- 
tion for the past tour years 

taird H. Markham was named to mem- 
bership on the board of directors, and 
appreciation was expressed for his serv- 
ice as acting president of the Institute 
during the interim between Boyd's re- 
tirement and the selection of a perma- 
nent successor. Markham will continue 
to serve as director of the American Pe- 
troleum Industries Committee, a post he 
has held for 17 years 

Porter's election to the API's top ex- 
ecutive position was the unanimous ac- 
tion of the Institute’s board of directors, 
according to W. Alton Jones, board 
chairman. Porter's was the only name 
sulunitted by the nominating committee, 
headed by Hines H. Baker, president of 
Humble Oil and Refining Company 

Porter indicated that he will assume 
the duties of his office at once and spend 
the majority of his time in New York 
at API headquarters. He will continue 
to maintain his residence in Oklahoma 
City, however, and will continue as head 
f the Fain-Porter Drilling Company 
He will resign the presidency of the 
Mid-Continent Oi! & Gas Association im 
lue course, he said 

Porter's career in the onl business be- 
gan in 1916, when he started as a ware- 
house employee for the Dundee Petro- 
leum Company in Ardmore, Oklahoma 
In 1918, he became associated with Wirt 
Franklin, poineer independent producer, 
and became vice-president in charge of 
production of the Wirt Franklin Petro- 
leum Corporation in 1927, which post he 
held until 1940. In 1939, he formed, with 
Leslie Fain of Oklahoma City, the Fain- 
Porter Drilling Company, 


‘Revolution by Nibbling"’ 


\ crushing tax burden which ignores 
economies recommended by the Hoover 
report, security plans of questionable 
merit, and discrommation m granting tax 
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The MONTH... 
in the INDUSTRY 
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exemptions were assailed as “revolution 
by nibbling” by Dr. Robert E. Wilson, 
chairman of the board, Standard Oil 
Company (Indiana) 

“We must realize that an attack on 
the freedom of one industry or one pro- 
fession is an attack on all,” he said. “The 
battle of power companies against gov- 
ernment duplication of power facilities is 
our battle, too.” 

Dr. Wilson last month spoke at the 
formal presentation of the permanent 
new oil industry exhibit at the Chicago 
Museum of Science and Industry 


API Announces Changes 
Robert H. Stewart, of Hollis, N. \ 
has joined the headquarters staff of the 
American Petroleum Institute as admin- 
istrative assistant to the president. Stew 
art came to the API from California 
Texas Oil Company, Ltd., where he had 
been assistant to the vice president in 

charge of marketing 

Joseph H. Mader has been promoted 
to assistant director of the API depart 
ment of information. Mader has been 
district representative for the Oil Indus- 
try Information Committee in the mid 
dle Atlantic district for the past three 
years with headquarters in Philadelphia 

Ernest Fk. Robinson, tormerly director 
of public relations and personnel for the 
Don Allen Organization in Buffalo, 
N. Y., has been selected to succeed 
Mader in the Philadelphia office 

Another addition to the API staff is 
Jack McKenzie, assistant to James S. 
Haskins, supervisor of field operations 
McKenzie, prior to his OTIC affiliation 
was vice president in charge of the east- 
ern operations of James W. Irwin Asso 
ciates, a public relations consulting firm 


WORLD'S TALLEST COOLING TOWER: The 
world’s largest concrete cooling tower, rising 
to a height of 341 feet 6 inches from ground 
level will dominate the site of Shell's new Stan 
low refinery, now under construction at Elles- 
mere Port, Cheshire, on the Manchester Ship 
Canal. Photo shows the new tower under con 
struction, already dwarfing the existing cooling 
tower on the site. 

Shaped like a giant milk bottle, the tower, in 
operation, will deal with 5 million gallons of 
water an hour, which will be used for cooling 
purposes in the refinery processes. 

At its base the tower measures 272 feet in 
diameter, reducing to 168 feet ot the neck ond 
widening again to 177 feet at the top. More 
than 500 tons of reinforcing steel is being used 
in the construction and the total weight of the 
tower will exceed 20,000 tons. 

The new refinery began to operate last De- 
cember and is already handling crude oil ot 
the rote of 7.5 million barrels a year. Together 
with its twin refinery now under construction ot 
Shell Hoven, near Southend, Essex, the new 
Stanlow refinery will handle annually 45 million 
borrels of crude oil, mainly trom the Middle 
East. 


Refining Section of API to Hear 
Many Technical Papers at Cleveland 


Papers, in numbers greater than ever 
offered before at an API Division of 
Refining, mid-year meeting will be pre- 
sented before seven technical groups at 
Cleveland May 1-4. Committee and sub- 
committee sessions will be held during 
the same period when something like 
500 to 600 refining branch men from all 
parts of the country will be on hand 

Highlight of the meeting will be the 
open dinner session scheduled for the 
evening of Wednesday, May 3. Presid 
ing will be Chester F. Smith, of New 
York, Standard Oil Company (New 
Jersey) who is API vice president for 
refining. Presentation of the John Scott 
award will be made at this dinner as 
will be several API certificates of appre 
ciation. The principal address will be 
delivered by Sherman Rogers of Cleve- 


land on the topic “Where Do We Go 
from Here?” 
The program for the meeting follows: 


MONDAY, MAY 1 
1:30 p.m.—S) mposium on Analytical 8 

(Sponsored by the Committee on Analyti 
eal Research) 

“Rapid X-ray Examination of High-Suilfur 
Cracked Distillates Harold K. Hughes and 
John Whiczewski, The Standard Of) Company 
(Ohte), Cleveland: ‘Analyels of High-Sulfur 
Cracked Distillate J. Witeen, Union O10 
Company of California Wilmington, Calif.; 
Mass Spectrometric Determination of Traces 
nds in Synthesis Gas,” J. 
Shively and Philgreen, The Texas Com 
pany, Reaceon, N. Y The Copper-Strip Test 

A S@tudy of Current Method of Interpreta 
tion and Examination of Proposed New Pro 
cedure & W. H. Matthews and P. G. Par 
sons Angio-Irantan O01 Company 
Research Station. Sunbury-on-Thames, Mid 
diesex, England 

“Determination of n-Paraffins by Urea Ad- 
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The MONTH... 


duct Formation W. J. Zimmerechied. W. & 
Hegiey. and A. P. Lien, Standard O11 Com 
peny (Indiana). Whiting. tad Conetruction 
and Applica m of am Automatic Titrimeter 

W. @ Young, The Atlantic Refining Company 
Philadelphia Factors Affecting Preciaton 
Viscosity Measurements with the Torsion 
Crystal BE. Rouse, Jr Batley, and 
Jean A. Minkin, The Franklin Institute. Phil- 
adeiphia 


“Oorresion of Relief Vaives.” KR. J. Hafaten 
Standard Company (Indiana) Whiting: 
Cathodic Protection of Open-Beox Coll-Type 
Condensers and Coolers ‘ Draughon 
MeNell, Beso ®tandard O11 Company 


Raton Rouge, La 


1:00 p.m.—Training Supervisors: 
(Spon ed by the ¢ mmittee on Training) 
Three p ere on Training and Development 

of Supervisors will be presented 


WEDNESDAY, MAY 3 
10:00 a.m.—Waste Disposal: 

Berubbing Devices for Alir-Potlution Con 
trol FP. Kropp, The Standard ©11 Com 
peny (Obie), Cleveland Administration of 
Public Law No, #45 Carl Schwob, Chief 
of Water-Pollution Control, Federal 
Security Agency Pubit Health Service 
ashingtor 

Operation of API (1l-Water Separator at 
Trenton Refinery ‘ F. Miller, Socony-Vac 
vem Company, Inc Trenton, Mich.; Use 
of Bacteria as Test Organieme in Stream 
Pollution Studies W. HB Hart, The Atlantt 


Refinieog Company. Philadelphia 


p.m.—Kefinery 
Layout and Operation of New Shope 
Refinery Rebert Haldane, Shell 
Houston Maintenance Practices tn 
Refinery John 8 FPfarr, Leonard 
Human Rela 
L. Rude 


a Smal! 
Refineries, In Alma, Mich 


tions tn Refinery 
fun Company, Philadelphia 


6:38 p.m.—Open Dinner Seasion: 

Pre jing Cheeter F. Smith, Vice President 
for Refining (American Petroleum Inatitute) 
Ptandard Company (New Jersey) New 
York 

Presentation of the John Scott Award and 

API Certificates of Apprecia 
De We Go From Here?” Sher 
Cleveland 


THURSDAY, MAY ¢ 
10:00 a.m.—Motor Fuels: 


Presiding Pr Rarnard Standard 
Company (indtana), Chicage 

A paper « The « stant-Volume Combus 
tion of Diese! t. EB. Hurn, t Bu 
reau of Mines Bartlesville, Okla Methods 


of Eetimating Cetane Number Hobart D 
Young Sinclair Refining Company Harvey 
mH Effe of Sulfur in Moter Gasoline tn 
Engine Operation (a paper based on «a CFR 


report) JR. Standard Of Com 
pany (Indiana), R. B. Jeffrey, Shell Of Com 
pany, and EK. J. Gay oneulting engineer 


2:08 p.m.—Moeter Fuels (continued): 
Presiding: T. Rendel, Shell O11 Company 
New York 
Read Effectiveness of Lead a« Influenced 
ronald H. Pulleybank and W. 4 


rporation, Detrott Effects 

Structure on Kaock 

Motor Fuels Tr Prickett 

M H. Campbell, and A Knee, Ef. du 

Pont de Nemours and Cempany, Wilmington 

Tel Platformate—Properties and Perform 

ance J: & Bogen and Viadimir Haense! 
Universal Preducts Company, Chicag« 


Committee Meet 
ommittees and subcommittees will meet as 
follows 


Monday: Committees on Training, Autom 
tive Research on Nitrogen 
Compounds, Sampling and Testing, Mechan! 

al Bquipment, Manufacturers on Valves, 
Water paration, Unfired Pressure Veasel« 
and Manufacturers on Safety, Rellef Valves 

: 


Training, Advisory. Bub 
Wastes, Sludgee and Clave 


mimittees on Petroleum Product 
ommittees on Chem! 
Instruments 


Tank Accessories, Emission Spectroscopy 
Waste Gases and Dusts, Electrical Equipment 
Refinery Inepection Supervisers, X-Ray Dir 
fraction, Oxygenated Compounds, Corrosion 


Committees on Program, Ana 
lytical Research, Dia of Refinery Wastes 
Subcommittees on Valves Pressure. Relieving 
Systema, Electrical Equipment 

Theraday: Committee on Refinery Equip 
ment. General Committee will hold Luncheon 
at 12:30 pm 
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OFFICERS OF WPRA—Officers were re-elected last month when the Western Petroleum Refiners 

Association held its annual meeting in San Antonio. Shown in the photo are, left to right: F. L. 

Martin, Sunray Oil Corporation, Tulsa, vice president; R. W. McDowell, Mid-Continent Petroleum 

Corporation, Tulsa, president; R. L. Tollett, Cosden Petroleum Corporation, Big Spring, Texas, vice 
lahoma 


president; Roland V. Rodman, Anderson-Prichard Oil Corporation, Ok 


City, vice president, 


and John C. Day, secretary-treasurer. H. E. Zoller, Derby Oil Company, Wichita, Kan., also re-elected 
vice president, was not present. 


All Officers Re-Elected as WPRA 
Holds Annual Meet in San Antonio 


R. W. McDowell, Mid-Continent Pe- 
troleum Corporation, Tulsa, was re- 
elected president of the Western Pe- 
troleum Refiners Association at its 3&th 
annual meeting held March 27-29 in San 
Antonio, Other officers, all re-elected at 
the meeting, which was attended by more 
than 500 persons, include vice presidents, 
F. L. Martin, Sunray Oil Corporation, 
Tulsa; Roland V. Rodman, Anderson- 
Prichard Oj Corporation, Oklahoma 
Citv; R. L. Tollett, Cosden Petorleum 
Corporation, Big Spring, Texas; and H 
FE. Zoller, Derby Oil Company, Wichita, 
Kan.; and secretary-treasurer, J. C. Day, 
Tulsa 

Highlighted in the technical sessions 
was Dr. Viadimir Haensel’s discussion 
of the successful operation of the first 
Platforming unit at the Muskegon, Mich., 
plant ‘of Old Dutch Refining Company 
Platforming, a new catalytic reforming 
process tor mmproving the octane rating 
of straight-run gasolines and naphthas, 
was developed by Dr. Haensel, who is 
coordinator of the cracking research di 
vision, Universal Oil Products Company, 
Chicago, and other UOP engineers. Gas 
oline ranging from 93 to 95.8 research 
including 3cc. of tetraethyl lead, 
from charge stocks having leaded re 
search octanes of about 68 have been pro- 
duced at Old Dutch, according to Dr 
Haensel’s figures. Yields range from 90 
to 94.5 volume percent. (See articles 
Starting on pages 128 and 131 of this 
issue) 

Oil Industry 
vival” was the topic of National Pe 
troleum Council! Chairman Walter S 
Hallanan who urged the oil industry to 
remove the gloves and use bare knuckles 
mm hehting the critics and government 
planners attempting to socialize the oil 
imdustry. Every step in this direction is 
disguised by the veneer of the phrase, 
public welfare,” Hallanan said. “When 
ever the turning of a valve in Texas or 
Oklahoma or elsewhere has to await a 


octane, 


Fights for Sur 


directive from Washington, this nation 
will stand defenseless trom the world.’ 
Regarding oil imports, Hallanan empha- 
sized there is no security in foreign oil 
in any hour of national emergency 
Socony - Vacuum Oil Company, Ltd. 
Economist Albert J. McIntosh, whose 
address “Fuel Oil Markets—Past and 
Future” opened the three-day meet, ad 
vised refiners to prepare to obtain new 
all-time high yields of distillate fuel oils, 
particularly diesels, and gasoline from 
each barrel of crude oil to allow for 
inroads being made by natural gas into 
their fuel markets. Natural gas will be 
taking an even deeper bite into the mar 
ket for fuel oils and kerosine during the 
coming three years than it has in the 
past, he predicted. “The probable sales 
of liquid petroleum fuels in 1953 may be 
only one percent above 1950. What will 
happen after 53 will depend largely on 
further developments in the natural gas 
field. Basing his conclusions on the re- 
cent and planned expansion in the nat- 
ural gas industry which are certain to 
be far reaching with respect to liquid 
fuels, McIntosh suggested the industry 
pay more attention to effects of weather 
and utilize more effectively the degree 
day system which permits calculation of 
additional demand or lack of it. (See 
further treatment starting on page 77.) 
Reassurance was given refiners con 
cerned about trends in the utilization of 
motor fuels in automotive transportation 
in the address of John M. Campbell, head 
of the Gener: otors Corporation or 
ganic chemistry department at the De 
troit research laboratories division. With 
reference to improvements in engine de 
sign that might overnight invalidate re 
finers’ investments in equipment to pro 
duce high octane gasolines, Campbell 
said, “It is a fundamental principle of 
engine design that high compression 
gives greater combustion efficiency. To 
be sure, there are other means of get 
ting umproved economy, such as lower 
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Whatever you seek on that next 


welded piping job...speed...economy 
... piping for extreme conditions... pip- 
ing to withstand corrosion...you will 
find the answer to it in piping welded 
the WeldELL way. 

You will find the answer because the 
WeldELL line incorporates job-speed- 
ing, cost-cutting features that are com- 
bined in no other welding fitting. 

You will find the answer because the 


WeldELL line expresses the best of all 
we have learned in fifty years of inten- 
sive specialization in forged fittings for 
designed piping and pressure vessels. 

The WeldELL line also goes beyond 
all others in range of sizes, types, thick- 
nesses and scope of materials. Form a 
good habit—the WeldELL habit. Your 
reward will be the deep-down satisfac- 
tion of using the best there is! Coupon 
brings catalog. 


TAYLOR FORGE & PIPE WORKS, P.O. Box 485, Chicago 90, IIL 
Offices in all principal cities. 
Eastern Plant: Carnegie, Pa. © Western Plant: Fontana, Calif. 
| Please send new Cotaleg 484 covering welding fittings and forged steel! flenges. 
| [] send new Bulletin 493 covering Taylor Spiral Pipe and related fittings. 


| 


STREET ADDRESS____ 


city. 
507-0450 Meil te Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, til, 
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ipa 

Tayler Spiral Pipe is again prompt- 
brings new Spiral Pipe Bulletia 493. 

; 

4 

a >. 
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The MONTH... 


axle ratios, smaller engines, and trans- 
Tissue design. But high compression 
and high octane fuel can always be 
added to any improvements that can be 
made in these other directions.” 
President McDowell, in his address 
warned that if the oil industry should 
become complacent instead of fighting 
to the finish to halt the proposed deple 
tion allowance reduction “we may very 


well be jockeyed into a disastrous com 
promise at the last minute.” McDowell 
called attention to the additional and 
speciic minimum wage levels in the oil 
industry proposed by the Department of 
Labor to act “as a club over those doing 
with the government.” The 
practical effect of this proposal, he said, 
well he to small re 


business 


exclude 


may many 
finers from the field of government con 
tracts 

A technical paper, “Progress and 
Trends in Petroleum Refinery Instru 


presented by Douglas 


mentation” was 

M. Considine, recently appomted man 
wer of the market extension division 
weneral sales of Brown Instruments Di 
vision, Minneapolis-Honeywell Regula 
tor Company, Philadelphia. This discus 
sion, constituted a rather detailed review 
f current practice m the automatic con 
trol of process units. It was noted that 


the percentage of capital investment for 
imstruments mm new plants now runs about 
$} percent for solvent dewaxing plants, 4 
and ethylene plants, 


percent tor styrene 


$4 percent for catalytic cracking units, 
ind 4.9 percent tor gas recovery units 
These figures compare with 15 percent 


ustrument investment in textile process 
? percent im average non-petro 
Considine also 
held oft 
giving 
mmended by his 
mpany for typical plant cases. (See 
Evolution of the Graphic Panel in 
Control,” byw Louis 
appheation engineer, Brown In 
struments Division, Minneapolis-Honey 


plants and 
leum chemical 
developments im the 
panel imstrumentation, 
solutions rece 


processes 
chiscusse d 
graph 

alternate 


alse 
\ut 


Process 


well Regulator Company, Philadelphia, 
pawe 110, Perroteum Reriner, March, 

\ technical discussion on “Modern 
Trends in Industrial Water Treating” 
vas given by Dr. R. C. Ulmer, techn 
cal director, Power Chemicals Division, 
FE. F. Drew & Company, New York 

Ohiling the Sq Human Rela 
trons” was John affrey's topic 
McCaffrey is president of the Interna 
tonal Harvester Company, Chicago 
Luncheon talks were made by John S 
Bugas, vice president m charge of indus 
trial relations, Ford Motor Company, 
Detroit and Henry |. Tavyl radio news 
commentat New Vork 


Texan to Organize 
Venezuelan Oil Statistics 


H ] petroleur < 
Dallas, is newly assianed petroleum con 
sultant t the Venezuelan government 


Mirut msultant 


in Caracas where durme the next three 
months e wil wanize 4 petroleum 
statistical department and w ll prepare 
an ccononmme surve t the Venezuelar 
petroleur mdustry. Strut Vas assistant 
chrector of miormation the Amerecat 
Petroleu Institute economist and ex 
ecutive assistat The Texas Mid-Cor 


Gas 


Heads Technical Division 
Gulf Oil Manufacturing 


L. O. Crockett, former assistant gen- 
eral superintendent of Gulf Oil Corpora- 
retineries m 
Port Arthur, Sweet- 
water, and Fort 
Worth, has been 
transterred 1 gen 
eral offices at Pitts- 
burgh and appoimted 
manager, technical 
division, of the manu 
facturing department 

Crockett will super- 
vise direction of the 
several refinery lab- 
oratories and the re- 
finery technology di- 
vision at Philadelphia 
He also will serve as 


tion's 


Crockett 


harson of the manufacturing department 
in dealings with Gulf Research & De- 
velopment Company and with the do 
mestic and foreign marketing depart- 


ments on questions relating to product 
quality 

\ graduate of the University of Texas 
where he was an instructor, Crockett 
jommed the Gulf companies in 1922 when 
he was employed as assistant chemist in 
the experimental laboratory at Port 
Arthur. Later he foreman of the 
plant used in the manufacture of alchlor 
processed oils, chief chemist for the three 
Gulf refineries im Texas, and assistant 
general superintendent in charge of re- 
finery laboratories and technology 


was 


California Standard Plans 
Fuel Oil Output Relief 


\ marked refinery-wide reduction m 
the amount of heavy fuel oil produced 
and a substantial increase in the manu- 
facture of gasoline are expected from 
Standard Oil Company of California's 
multi-million llar program designed to 
relieve a growing over-production of 


heavy fuel oi! in California. The plans 
include conversion of Standard’s TCC 
unit at Richmond to a new refining 
process; construction at Richmond of a 
new vacuum tower capable of handling 
50,000 barrels oil daily; and mtegration 
ot many existing plants mto the new 
processing program. Engineering work 


already has begun on the TCC unit, and 
the whole project is scheduled for com- 
pletion by mid-1951 

The change in the TCC plant will 
increase the unit's coke-burning capacity 
60 percent by enabling it to handle 500 
tons of catalyst an hour, as compared 


with 150 tons per hour now circulated 
The 26-foot diameter vacuum flasher, 
which will process heavy oil residue of 


other refining processes in the Richmond 


plant, will be the largest vessel in any 
of Standard’s refineries 
NPC Meets April 26 

April 26 has been set as the next 


quarterly meeting of the National Petro- 
ouncil On the preceding evening, 
representatives of 


cum ¢ 


members a 


rs Oil and Gas Divisi 


Interi n will meet 
with Interior Secretary Oscar L. Chap 
man is Quest 


Southwest Research Opens 
Paris Office for Foreign Work 


Establishment of ar Paris, 
by Sout Institute 


m 


brance west Researcl 


and its affihated scentific organizations 
to facilitate handling of work for Euro- 
pean companies and individuals is an- 


Harold Vagtborg, in- 
stitute president. Directed by M. Servan 
G. Cantacuzene, research engineer, the 
Paris office, located at 207 Rue de 
L’Universite, is the fourth established 
by the Texas industrial research labora- 
tories, the others being in San Antonio, 
Houston and New York. Cantacuzene 
is a former research and consulting engi- 
neer for French and Rumanian oil com- 
He was graduated from the Uni- 
versities of Bucharest and Paris 

In addition to representing Southwest 
Research, which conducts industrial and 
agricultural research for companies, as- 
sociations and individuals, the Paris of- 
hee also handles European matters for 
the Institute of Inventive Research, serv- 
ing manufacturers and inventors, and tl 
Foundation of Applied Research, cx 
ducting fundamental scientific investiga- 
tions in agriculture and medicine 


nounced by Dr 


panies 


Corrosion Engineer Chosen 
For 1950 Whitney Award 


“In recognition of his outstanding con- 
tributions to the science of corrosion,” 
Robert H. Brown, chief of chemical 
metallurgy at Aluminum Company of 
America’s research labs in New Kens- 
ington, Pa., has been chosen by the Na- 
tional Association of Engineers 
to receive the mternational Whitney 
Award for 1950. Brown directs research 
on the chemical behavior of aluminum 
and magnesium alloys at the ALCOA 
labs 

A holder of many patents in the field 
of corrosion engineering, Brown was a 
pioneer im establishing the theory of 
cathodic protection and is an authority 
on the use of aluminum in specific en- 
vironments. He was a graduate of Drexel 
Institute of Technology and also holds a 
master’s degree in chemical engineering 
from the Massachusetts Institute of 
Technology where he was a research 
investigating corrosiot 


Corrosion 


assoctate 
mechanisms 


Co-OpComplains of Squeeze, 
Plans New Plant Expansion 


Complete investigation of the oil in 
dustry to determine whether there ts a 
real intention on the part of major oil 
companies to put the “squeeze” on the 
independent and co-operative rehneries 
was urged month at the annual 
meeting of the Midland Cooperative 


Wholesale 


last 


It is impossible to show savings in 
refinery operation with crude oil prices 
remaining at same high level for more 
than a year while refinery prices of 
finished products have dropped, accord 


Smaby, Midland’s general 
Ops and independents, he 


ing to A. J 
manager. Co 


said, must place themselves in the same 
position as mapor oil companies, whic! 
own 85 percent of crude oil they refine, 


to halt losses on refinery operations 


Lummus Executives Named 


Carl S. Reed, president of The Lum 
mus Company since its beginning in 
1930, has been elected chairman of the 
board, James F. Thorton, executive vice 


president with the « 


has been electe 


ind mpany tor the 


past 14 vears 


1 president 
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Tae Honeywell Hi-Lift Hand Control Valve is ideal for use where 
automatic regulation is not necessary or advisable. Designed to afford 
micrometer adjustment of flow, it contains an indicating scale to show 
percentage of stem travel to 1% and an inner valve capable of responding 
to such close correction. Inset illustration shows the simple and easy-to-read 
scale and the curve at left portrays the superior flow characteristics of the 
Hli-Lift over conventional valve designs. 


PER CEMT LIFT OF DISC 
PER CENT LIFT OF DISC 


2 30 40 100 The Honeywell Hi-Lift is available with v-port or parabolic dises . . in 
ee eee eee sizes from 4” to 12” straight through or angle for pressures up to 
Hi-Lift’ Hand Control Valve far 600 Ibs... . with body of Bronze, High-Tensile Iron or Cast Steel . . . and 
with Bronze or Stainless Steel trim. Available, too, with electric motor for 


offer favorable comparison to the 


precistan of seach draphragm operated 
the remote control applications. 


Call in your local Honeywell engineer for detailed information about the 
Hi-Lift and such other Honeywell Process Control Specialties as: Transfer 
Valves, Liquid Level Devices, Cylindrical Plug Valves and the Honeywell 
Space-Saving Bypass. 
Write, today, for a copy of Bulletin #242-1! 
MINNEAPOLIS-HONEYWELL REGULATOR CO. 
INDUSTRIAL DIVISION 
1907 Windrim Avenue, Philadelphia 44, Po. 
Of ces in 77 principal cities of the United Stotes, Conode ond throughout the world 


DIAPHRAGM VALVES 


AND PROCESS CONTROL SPECIALTIES 
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The Lummus Company is designing en- 
gineer and constructor of petroleum re- 
fineries and alcohol plants. 


Standard Oil Development 
Vice President Retires 


Eric W. Luster has been named vice 
president of Standard Oil Development 
Company succeeding Nathaniel E 
Loomis, retired, and 
also a member of the 
board, Loomis who § 
has served 32 years § 
with affiliates of 
Standard Oil Com 
pany (New Jersey) 
participated in the 
basic development of 
oil cracking methods 
and the introduction 
of pipe stills and 
other modern refin 
ing processes He re- 
ceived his B.S. from 
Beloit College, M.S 
in chemistry trom 
Syracuse University, and Ph.D. in chem- 
istry from Johns Hopkins University 

Luster joined Standard Development 
in 1916 and served with a company at 
filiate in Italy for several years after 
World War I. He has since been chief 
engineer and manager of the Esso Fngi 
neering Department. Luster received M 
FE. and E. E. degrees from Rutgers Uni 
versity in 1914 


Luster 


Standard Firm Undertakes 
Atomic Eenergy Project 


Standard Oi! Company of California 
has formed California Research & De 
velopment Company to undertake a new 
research project for the U. S. Atomic 
Energy Commission in the San Fran 
cisco bay area. The new company its a 
wholly-owned subsidiary of California 
Research Corporation, Standard’s re 
search organization 

Officers of the new company include 
Fred Powell, president, formerly general 
of Standard’s El Segundo 

J president, 
formerly chief engineer of Richmond 
laboratories of California Research 


finery and J. Q. Cope, vice 


Socony Committee Secretary 

Wayne A. Howard has been ap 
pointed secretary of the manufacturing 
committee, Socony-Vacuum Onl Com 
pany, Inc., succeeding W. H. Zabriskie 
retired Zabriskn had been with the 
company since 1914 


McK ee Technical Director 
Andrew FE. Chute has joined Arthur G 
McKee & Company, Cleveland, as as 
sistant technical director. He was for 
merly a senior process engineer with 


Foster Wheeler Corporation 


Stanolind Chief Engineer 
Donald B. Edwards has been ap 
pointed chet ngineer, manutacturing 
lepartment, Stanolind Oil and Gas Com 
pany, succeeding A. J. Pettigrove, re 
tired. Formerly chief gas engineer in the 
manufacturing department, Fdwards has 
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been with Stanolind since November, 
1946, when he joined the company as 
assistant chief gas engineer. Edwards 
received his chemical engineering degree 
from Rice Institute 

Pettigrove has been head of Stano- 
lind’s gasoline plant construction pro- 
gram for the last four years 


Sunray’'s 2nd Straight Year 


Sunray Oil Corporation’s catalytic 
cracking refinery at Sunray, Okla., south 
of Duncan, began its second year of con- 
tinuous operation without shutdown on 
March 7. The No. | cat cracker put the 
3.6 millionth barrel of gas oil through, 
completing 365 days of running since 
going on stream last year, after a turn- 
around operation 


Foster Wheeler Names Mills 
As President and Chairman 


Foster Wheeler Corporation, New 
York, has elected Vice Admiral Earl 
W. Mills, U. S. Navy (retired) presi- 
dent and chairman of the board. Ad- 
miral Mills joined Foster Wheeler early 
last year on his retirement from the 
navy as chief of the bureau of ships and 
was elected president of the corpora- 
tion about six weeks ago following the 
death of Harry S. Brown. David Me- 
Culloch who has served the corporation 
and its predecessors since 1906, and who 
was recently appointed chairman of the 
board, requested retirement from active 
service and was elected vice chairman 
of the board. Geoffrey H. Hopewell, 
managing director of Foster Wheeler 


THE OIL MAN’S CALENDAR 


11-13 Southwestern Gas Measurement, 
Course, Norman, Okla.. 

U niversity of Oklahoma. 

12-14 National Petroleum Association, 
Cleveland, Ohio, Hotel Cleveland. 

24-25 Industrial Accident Prevention 
Association, Toronto, Canada, 
Royal York Hotel. 

24-% Natural Gasoline Association of 
America, Annual Convention, 
Fort Worth, Texas, Texas Hotel. 

24-2% American Society of Mechanical 
Engineers, Process Industries, 
Pittsburgh, William Penn Hotel. 

25-26 Metal Powder Association, Annual 
Show and Meeting, Detroit, 
Book -Cadillac Hotel. 

2%-28 American Institute Electrical 
Engineers, Dist. 1, 
R. I., Sheraton Biltmore Hotel. 


1- 4 American Petroleum Institute, 
Division of Refining, Mid-Year 
Meeting, Cleveland, Ohio, Hotel 
Clevelan: 
+ 6 Interstate ‘Compact Commission, 
arterly Meeting, Biloxi, Miss., 
vena Vista Hote 
ndent Petroleum Association of 
merica, Twenty-first Mid-Year 
Meeting, Los Angeles, Biltmore, 
Hotel. 
Gas Association, Natura’ 
Gas Department Spring 
Tulsa, The Mayo Hotel 
8-11 Liquefied Petroleum Gas Association, 
Annual Convention and Trade 
Show, Chicago, Palmer House. 
15-17 Ol! Industry Information Committee, 
Chicago. 
15-18 National Fire Protection Association, 
City, Chalfonte-Haddon 
jal. 
15-18 National Fire Protection Association, 
American Gas Association 
Exhibit, Atlantic City, N. J., 
Haddon Hall. 
= American Gas Association, Production 
and Chemical Conference, New 
York, Hotel New Yorker. 
25-2» Natural Gas and Petroleum Assn. of 
Canada, Annual Convention, 
Windsor, Ont., Can., Prince 
Edward Hotel. 
College of Arts and Industries, 
Fifth Annual Short Course in 
Gas Technology, Kingsville, Texas. 


79 1 


+ Sectety of Automotive Engineers, 
Summer Meeting, French Lick, 
Ind., French Lic ing Hotel. 

12-16 American Institute of Thee trical 
Engineers, Summer and Pacific 
General Meeting, Pasadena, 
Calif., Huntington Hotel 

12-le American Soctety of Mechanical 
Engineers, Ot! and Gas Power 
Division, Baltimore, Md.. Lord 
Baltimore Hotel 

American Society of Mechanical 
Engineers, ith National Matertals 
Handling and Exhibit, Chicago, 
International Amohitheater. 

=Pennsylvania Grade Crude Ot! 
Assoctation, Annual Meeting. 
Pittsburgh, Hotel William n. 

18-20) Pe Eq nt Suppliers 
Assoc “White Su phur 
Springs, W. Va.. The Greenbrier. 


1950 
JUNE 
American Society for Testin; 
Materials, 5ird Annual Meeting. 
9th Exhibit of Testing Apparatus 
and Related Chalfomte: Atlantic 
City, N.J., Chalfonte-Haddon Hall 
JULY 
3-8 Institute of Petroleum Second Oil 
Shale end Cannel Coal Conference, 
Glasgow, Scot. 
AUG. 
14-16 Society of A ive E 
West Coast Meeting, _ Angeles, 
Biltmore Hotel. 
SEPT. 


American Chemical Society, Chicago. 
5 9 American Chemical Society, 6th 
National Chemical Exposition by 
Chicago Section, Chicago. 
Chicago Coliseum. 

11-15 American Soctety of Mechanical 
Engineers, Industrial Instruments 
and Regulators with 
the Instrument Society of 
America, Buffalo, N. Y.., 
Municipal Auditorium. 

13-15 National’Petroleum Association. 
Atlantic City, N.J., Hotel 
Traymore. 

18-22 Instrument Society of America, 
National Confernece ons 
Buffalo, N.Y.. Memor 
toritum. 

25-27 American Society of Mechanical 
Engineers, Petroleum Mechanical 
Engineering Division, New Orleans, 
The Roosevelt. 


4 4 Pp. © 
America, Annual Meeting, 
St. Louis, Mo. 
2-6 American Gas Association Annua: 
Convention, Atlantic City, \.J. 
15-20 Ol Progress Week. 
16-20 National Safety Congress, National 
Safety Council exposition, 


Chicago. 
to 
Nov. 1 National Lubricating Grease 
Institute, Annual Meeting, 
Chicago, Edgewater Beach Hotel. 
NOV. 
2-3 Soctety of A ive E 


Diesel Engine © hicago, 
Hotel Knickerbocker. 
9-10 Society of Automotive Engineers, 
Fuels and Lubricants Meeting, 


11-13 Ol Industry Information Committee, 
Los Angeles, Biltmore Hotel. 

13-16 American Petroleum Institute, 30th 
Annual Meeting. Los Angeles, 
Biltmore Hotel and Ambassador 


Hotel. 
13-17 Electrical Manufacturers 
ssoctation, 
Pe shalfonte- Haddon t 


to 

Dec. 1 American Society of Mechanical 
Engineers, New York, Hotel 
Statler. 

DEC 


3-6 American Institute of Chemical 
Engineers, Annual Meeting. 
Columbus, Ohio. 
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A in A 


ity tube bundle 
ready for installation in one of the shells on 
top of superstructure. 


Handled by ANACONDA ARSENICAL ADMIRALTY TUBES... 


THE CONDENSERS shown in the photographs 
above are located at the butadiene plant of Sin- 
clair Rubber, Inc., Houston, Texas. They were 
built to handle light hydrocarbon from the 
fractionating towers. 

In order to provide the required heat transfer 
and economical service under the corrosive con- 
ditions encountered, the tubes being installed 
are Anaconda Arsenical Admiralty 439. 

This Anaconda Alloy has been manufactured 
on a commercial basis since 1934. It is but one 
of 8 standard and several special condenser tube 
alloys currently produced by The American 
Brass Company. 

This list provides tubes to meet a wide range 
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of heat transfer requirements. The broad metal- 
lurgical knowledge and practical experience of 
our Technical Department is available in hel 

ing you make the right selection. — 


CONDENSER TUBES 
THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Lrv., 
New Torente, Ont. 
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TULSA TYPE Bubble 
Towers are BUILT 
RIGHT to accomplish 
the processing function 
required. 


TULSA TYPE Bubble Towers, rang- 


The staggered or- 
of ing in diameter from 12 inches to 13'2 
vents channeling of feet, are now giving successful performance in 


the liquid on the 4 
tray natural gasoline plants, oil refineries, butadiene 


plants and chemical processing plants. 
WRITE FOR GENERAL CATALOG 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 
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Limited, a British subsidiary, was elected 
vice president, and George Macnoe pres 
ident of Foster Wheeler Limited (Can 
ada), was elected a director 


Natural Gas Specialists 
Schedule Tulsa May Meet 


Reserves, rates and research will be 
discussed at the spring conference of the 
Natural Gas Department, American Gas 
Association at Tulsa May 8-9. Speakers 
include Roy Lund, mayor of Tulsa; D 
\. Hulcy, president, Lone Star Gas Com 
pany, and director, natural gas depart- 
ment, AGA; Elmer F. Schmidt, vice 
president, Lone Star; Wesley E. Disney, 
counsel, The Independent Natural Gas 
Association of America; Hugh H. Cuth 
rell, vice president, Brooklyn Union Gas 
Company and president, AGA; N. C 
McGowen, president, United Gas Pipe 
Line Company, and chairman of the re 
mmmittee. Arthur F. Bridge, 
president, Southern Counties Gas Com- 
pany; Guy T. Henry, president, Central 
Indiana Gas Company; 


Walter Herman, 
Commonwealth Services, Inc.; Oliver S 
Hagerman, president and general man- 
ager, Virginia Gas Transmission (or 


poration 


serves 


Hiwan Oil Organizes 
Hiwan Petroleum Firm 


Phe newly organized Hiwan Petro 
leum Company, affiliate of Hiwan Oil 
and Gas Company, will specialize mm buy 
ing, selling and storing liquefied petro 
leum gas products, Pressure tankage for 
butane, propane and LPG mixtures of 
approximately two million gallons, with 
tank car and truck loading, unloading 
and blending tacilities were mvolved im 
Hiwan Petroleum’s estimated $400,000 
purchase of the Cotton Valley, La., plant, 
constructed as an adjunct to the 100- 
refinery built by Reconstruction 
Finance Corporation. These new facili- 
ties will be combined with Hiwan Oil's 
existing natural gaso plant im the Atlanta 
field, near Magnolia, Ark 


octane 


Winner of Safety Award 


The Okmulgee, Okla., refinery of Phil 
lips OU} Company, as first place winner 
ot 33 other units entered in Group C in 
the 1949 National ¢ petroleum 
section safety contest, holds an accident 
free record for 1949. The employes 
worked moré than 987,020 
July 1948 without a disabling injury 


ouncil 


hours smece 


Reprint Policy 


\ change has been made in 
PerroLeum Reriner’s policy with 
regard to small, individual orders 
for reprints of its articles. Since 
January 1 a charge of 50 cents per 
copy has been made WHEN RE 
PRINTS ARE AVAILABLE 
This will continue 

The charge for tear sheets of a 
particular article, effective April 1, 
has been reduced to 25 cents 

Cash or company requisitions 
should accompany all such “indi 
vidual” orders 

This change does not affect the 
price for quantity orders of re 
prints (starting at 100 orders) 
which will be quoted upon request 


Ipril, 1950. 


Continental Announces 
Refinery Promotions 


Wall Jones 


1. H. Olehy has been transferred to 
Houston as regional manufacturing man 
southern region, Continental Oil 

Company, succeeding 
lL. W. Vickery, ap 
poimted manager ot 
the engineering de 
partmentat the Ponca 
City, refinery. Others 
promoted are J. S 
Hume to director ot 
technical services, 
manufacturing de- 
partment; H. R. Wall, 
to assistant superimn 
tendent, Ponca City 
refinery, in charge ot 
lubricating and light 
oil divistons; 

lones to superin 

Charles, La., refinery 

Olehy joined Continental in 1927 as 
assistant refinery engineer, Ponea City 
He has since served as process engineer, 
chief process engineer, director of tech 
nical and manager of the en 
ineermg department 

\ ickery bee 
superintendent and 
perintendent, southern region. He 
began as refinery draftsman in 1929 


ager, 


Hume 


tendent, Lake 


services, 


with Continental as 
egional refinery su- 
first 


fas 


During Hume's 25 years with the com 
pany he has been resident chemmst, and 
assistant superintendent of the Ponca 
City refinery 

Wall was with the Denver and Ponca 
City plants before becoming assistant su 
perintendent and superintendent at Lake 
Charles 

Jones joined the Baltimore plant im 
1926 as a chemist and has since become 
refinery superintendent 


Shell Oil Programs 
Multi-Million Research 


An $18.5 million research program tor 
1950 is planned for Shell Oil Company's 
laboratories throughout the world with 
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The MONTH.. 


most of the budget earmarked for the 
company’s four principal labs at Emery- 
ville, Calif., Houston, Wood River, IL, 
and Modesto, Calif, Others are at Union, 

J., Sewaren, N. J., and at five product 
control labs located at refineries through 
out the U. S. Approximately 1.5 milhon 
will be spent a month on research dh 
rected principally toward the develop 
ment of chemicals from petroleum 


Pemex Completing New 
Salamanca Refinery 


new 
refinery of Petroleos 
put m operation 
month, according to Antonio J. Bermu 
dez, director general of the government 
oil administration. The plant's comple 
tion will increase Mexico's petroleum 
refining capacity to about 190,000 bar 
rels daily, according to Pemex. All units 
are scheduled for operation in May or 
June. Included are thermal cracking, 
atmospheric crude oil distillation, cat de 
sulfurization, naphtha stabilization and 
miscellaneous treating; steam generating 
and power facilities; and a complete 
water system 

Designed for a capacity ot 30,000 bar 
rels a day, the refinery, located 180 miles 
northwest of Mexico City, will be sup 
plied with crude oil by a recently finished 
12-inch pipe line from the Poza Rica 
field, 280 miles distant. Subject to van 
demand and other factors, the 
daily output will be: motor 
gasolines, 11,600 barrels; fuel oils, 13,740 
barrels; kerosine, 3210; diesel oils, 1000 
and liquefied petroleum gas, 400 

Included in the 1950 construction pro 
gram ts a 5000-barrel-per-day refinery at 
Reynosa, Tamaulipas. Also planned are 
the erection of a lubricating oil plant, 
construction of a shipyard at Velacruz; 
replacement of certam tanker units natu 
ral gasoline plants in oil and gas fields; 
continued imerease im storage capacity 
with replacement of storage tanks at re 
fineries, terminals, fields and pumping 
stations 


$12 million 
Mexi 


this 


Several units of the 
Salamanca 


canos will Nhe 


ations m 
refinery s 


Continuing Study Groups 
Are Appointed by IRAA 


Studies of 


taxes at all levels in the 
plus phases of economics at 
fecting the independent refinery will be 
made by two committees of the Inde- 
pendent Refiners Association of America 
Fred C. Koch, president of Wood River 
Oi & Refining Company, was appointed 
head of the tax committee by the INRAA 
board, and D W Hovey, president ot 
Danaho Refining Company, heads the 
economics group. Included in the 
nomics study will be an analysis of the 
impact of recycling operation and meth 
ods that private and commercial publi- 
use in publishing petroleum 
economes 


White House Thumbs Down 
On Synthetics Bills 


The McCarran and Wolverton bills 
providing federal funds for initiating an 
experimental commercial-sized synthetic 
liquid fuels industry lie pending in Con 
gress with the White House announce- 
ment last month to the Interior Depart 


industry 


eco 


catons 
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ment and Capitol Hill that the present 
adequate domestic supply of petroleum 
makes the synthetics program one which 
can be postponed. Notice was given that 
President Truman desires no action this 
year on this legislation 


Names in the News 


Wayne A. Howard has been appointed 
secretary of the manufacturing commit- 
tee, Socony-Vacuum Oil Company, Inc., 
succeeding W. H. Zabriskie, retired. Za 
briskie has been with the firm since 


1914 


T. G. Hanlon becomes manager of the 
industrial relations department of Pan 
Am Southern Corporation. Hanlon was 
with Pan American Refining Corpora 
tion, Texas City, from 1933 to 1943 when 
he transferred to Pan-Am Southern’s 
Destrehan refinery as personnel super 
visor. He has also served as head of 
personnel work for the marketing de- 
partment and Destrehan refinery and as 
personnel and safety supervisor of the 
company 


Edwin J. Barth, petroleum technolo- 
gist, has joimed Gulf Oil Corporation, 
Pittsburgh, as a technical consultant in 
the general sales division 


Stanley W. Duhig, vice president and 
director of Shell Oil Company has re- 
tired. His service to the company and 
subsidiaries dates from 1913 


H. W. Haight, vice president and di 
rector im charge of Creole Petroleum 
Corporation's Venezuela operations, has 
been elected executive vice president of 
the company 


Cost Controller, Engineer 
For Thomas Bryan Firm 
Appointment of J. M. (Mike) Fahey 


as cost control officer and Joseph | 
Johnson, as project engineer has been 
announced by Thomas Bryan & Asso 
ciates, Houston, building and engineer 
me firm 

Fahey will represent the company's 
operations in five states. He is a grad 
uate of Washington University, St 
Louis, law school and was formerly with 
Harold Van Buskirk Company, Houston 


Johnson 


contractors, James Stewart Corporation, 
and Stone & Webster Engineering Cor- 
poration, as personnel superintendent 

Johnson comes to the company from 
Birmingham, Ala., where he was esti 
mator and project engineer for Rust 
Engineering Company 


Oil-Gas Reserves 


The oil and gas industries had an ex- 
ceptionally good year in 1949 in proving 
up reserves, it is revealed by analysis of 
the annual reperts on U. S. reserves 
made public at the middle of March by 
the American Petroleum Institute and 
the American Gas Association 

New reserves proved in 1949 were 


ice the year’s production for both 


natural gas and natural gas liquids and 
fairly close to twice the production for 
crude oil, Consequently, reserves of each 
of the three resources were at new all- 
time highs at the end of 1949 

The reserves proved up in 1949 were 
somewhat less than in 1948 for all three, 
crude oil, natural gas liquids, and natu- 
ral gas—although oil well completions 
were nearly as numerous, while there 
were imcreases in condensate and gas 
well completions 

In proving new reserves of crude oil, 
1949 was the third best year in history, 
exceeded by results in 1948 and 1937, 
which, significantly, also had more oil 
well completions 

Reserves of both natural gas and 
natural gas liquids have been and still 
are comparatively large in relation to 
existing markets. But during and since 
the war, markets have been sharply in- 
creased, and in spite of further net in- 
creases, mm reserves, the reserves have 
been lowered somewhat in terms of 


Trends of Operations and Changes in Stocks 


Piguree on rude stocks are from Bureau of Mines weekly reports; all others from American 


Petroleum Inetitute weekly reporta, which 


(All figures in thousands of barrels—add 600) 


are estimates on Bureau of Mines basis 


Crede OU Gasolme Gased and Distillate Remdual Fuel 
Trends Production Rens te Stecks Preduction Stocks  Preduction Stocks Production Stocks 
Week Ended Daily Stille Daily Week Bad Weekly WeekBad Weekly WeekBad Weekly Week End 
ioe 
January 29 5.403 5.490 253.459 17,531 114,677 63,142 8,178 63,333 
February 26 5.401 5,412 261,965 17,621 124,382 7,430 UUs 4,225 60,345 
areh 2 5.383 286,506 17,417 128,087 6,167 44,721 8,305 58,792 
ine 4,980 5,273 271,255 17,968 124,787 6,681 49,959 S185 
ay 4.951 5,297 275,190 120,661 5,943 55,971 63,758 
dune 5,322 18,462 114718 5,148 63,049 64,146 
July 30 4,731 S87 271,900 18,058 108, 964 6,293 70,767 67,1066 
August 27 4,708 6215 286,455 18,180 106,280 641 60.304 
September 24 6.377 259,189 18,152 103,262 silane 64,143 
Oetober 29 6075 5.500 252,069 19,002 108,915 7,016 90,355 
November 26 5,192 5.331 256,409 18,204 104,917 6.971 O1,705 
4.955 5,482 286,530 18,045 110,164 7,335 78,662 
195 
January 2s 4,956 5,470 18,363 124,270 7,302 66,337 57,036 
February 25 5,000 4.277 245,586 17,708 133.888 My 663 
Mareh 25 44,207 17.538 135,406 6,870 0,577 42.546 
182 


years’ supply at prevailing production 
rate 

Presented in tables herewith are the 
figures on reserves as reported by API 
and AGA. While the reports show end- 
of-1949 U. S. reserves of 28378,501,000 
barrels of liquid hydrocarbons (24,649,- 
489,000 crude oil, 3,729,012,000 natural 
gas liquids) and 180,381,344,000 cubic 
feet of natural gas, they also show 
amounts of reserves proved up and 
amounts produced during the year, by 
states. Also shown are changes in U. § 
reserves in each of several prior years 


Liquids, end Tote! Liquid Hydrocarbons 
(All Olls) 

Sources: Crude ofl from American Petroleum 

Institute: natural gas liquids and total liquid 

hydrocarbons from American Gas Association 
and API, jointly 

(Thousands of Barrels) 


CRUDE OIL 

Total proved reserves as of Dee. 31, 1948 23,280,444 
Revimons of previous estumates + 603,566 
Extensons of old pools 1,693,862 
New reserves duscovered in 1949 in new 

fields and in new pools in old fields 800,417 
Proved reserves added in 1949 3,187,845 
Total proved reserves as of Dee. 31, 1948 

plus new proved reserves added in 1949 26,468,289 
*Less production during 1949 1,818,800 
Total proved reserves as of Dee 31, 1949 24,649,489 
Inerense in reserves during 1,360,045 


NATURAL GAS LIQUIDS 


Total proved reserves as of Dee. 31, 1948 3,540,7 
of previous estimates and ¢1- 


tenmons of old pools +294,211 
New reserves discovered in ue in new 

aad in new pools in old fiekis 92,565 
Proved reserves added in 1049 386,77 
Total proved reserves as of Dec. 31, 1948 3,927,559 

plus new proved reserves added in 1949 
*Leas producwon during 1949 198,547 
Total proved reserves as of Dec. 31, 1960 3,729,012 
Increase in reserves during 1049 188,229 


TOTAL LIQUID HYDROCARBONS 


Total proved reserves as of Dee. 31, 1948 26,821,227 
Revwions of previous estimates and 
tenmons of old pools + 2,501,639 
New reserves discovered in 1949 in new 
fields and in new pools in old fields 982,982 
Proved reserves added in 1949 3,574,621 
proves 28, 1948 30,395,848 
plus new proved reserves added in | 
*Lees production during 1949 2,017,347 
Total proved reserves as of Dee. 31,1 lyse 28,378,501 
Increase in reserves during 1949 


reserves committees and where necesmar) based on |! 
actual production with an estimate for Dec Any vanance 
tween actual production, as later reported, and figures used 
bere will be compensated for through revimon when follow- 
ing year's shea is compiled. These reviumons have in 
past been very 4 


Summary of Changes in 1949 in Proved 
U. $. Reserves of Natural Gas 
Source: American Gas Association 
of Cabic west) 


Total proved reserves as of Dee. 31, 1948 173,868,340 
Extensions and revmons of previous est 8,061,429 

New reserves discovered in 1049 4,612,870 

Net change in ‘‘stored gas” during 1949 82,7) 


Total proved reserves added and net 
changes in “stored gas” during 1949 12,757,045 


Total proved reserves as of Dec. 31, 1948 


and additions during 1949 186,626,355 
Deduet production during 1949 6.245.041 
Total proved reserves as of Dee. 31, 1948 190,381,344 

6,512,004 
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Made for proper flow 


Uniform height 
all around 


... Made accurate for perfect fit / 


Goetze V-Tite Gaskets for ring-type joint flanges 


One sure way to tell quality in a gasket 
designed for ring-joint flanges is to check 
the hardness. In Goetze V-Tites, carefully 
controlled heat treatment during fabrica- 
tion keeps hardness down to a minimum. 
The hardness of a Goetze soft iron V-Tite 
Gasket, for example, does not exceed 90 
Brinell. 

And because each gasket is uniformly 
“soft” throughout (you'll find no hard 


spots in a Goetze V-Tite), proper flow or 
seating of the gasket, without damage to 
flange surfaces and with minimum bolt 
stresses, is always assured. 

Dimensional accuracy is also important 
in a ring-type gasket. Here, too, Goetze 
V-Tites meet high precision standards. 
They are of uniform height all around .. . 
free of warpage . . . have the same center- 
to-center measurements top and bottom 


. . . other tolerances are well within API 
and ASA specifications to assure a per- 
fect fit in the flange grooves. 

In addition to soft iron, Goetze V-Tite 
Gaskets are made in a number of alloys 
in all standard ASA and API shapes and 
sizes. Gaskets of special dimensions are 
also available. For further details, write 
for Catalog PK-35A. Johns-Manville, 
Box 290, New York 16, N. Y. 


Gaskets 
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THERE’S A JOHNS-MANVILLE PACKING OR GASKET FOR EVERY SERVICE 
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*ELECTRO-GALVANIZED 


W. C. NORRIS is now offering Swaged Nipples 
and Bull Plugs with the exclusive NORRISIZED 
protection INSIDE. as well as outside, to meet 
the ever-increasing demand of producers, pipe 
line operators and refiners. 


At no additional cost. this famous corrosion and 
rust-proof protective armor marks another 


BRANCHES. 
HOUSTON. ODESSA, TEXAS, 
SALEM ILLINOIS: CASPER Sing 


service to the industry by W. C. NORRIS, the 
world’s largest manufacturer of swaged nipples 
and bull plugs. 

Finest quality seamless steel PLUS precision 
threading and close dimensional tolerances 
make W. C. NORRIS your BEST source of 
supply for Quality Fittings. 


FOR COMPLETE SPECIFICATIONS WRITE FOR BULLETIN NO. 31-A 


TULSA, OKLAHOMA 


WEST COAST DISTRIBUTORS: 


1882 REPUBLIC SUPPLY COMPANY OF CALIFORNIA. 
Los. Angeles 
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SCIENCE and 


TECHNOLOGY Abstracts 


* 
5 Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich. 
of ethyl alcohol to acetaldehyde, fol 
lowed by the catalysis of ethyl aleohol 
Manufacture: Processes acetaldehyde to butadiene. Careful study 
and Plant of the second step reaction indicated 
the highest catalytic activity in comin 
natrons of sihea with oxides of certam 
Catalytic Dehydrogenation of Butenes. transitional elements of the fourth and 
kK. K. Kearsy. Eng Chem, 42 (1950), fifth groups. In general, tantala-silica 
pp. 295-300 combinations showed highest activity at 
The “Jersey” process of catalytic bu 350° © Zirconia-silica and hafnia-silica 
tene dehydration was adopted during combinations worked best at 300 { 
the war for production of butadiene and The per pass yield of butadiene with 
made butadiene at one fourth the cost the better catalysts was 30 to 35 percent 
ot butadiene produced from aleohol and the ultimate vield 60 to 64 percent 
Since the close ot the war most of the 
butadiene produced in the United States Evaluation of Equilibrium Stages and 
and Canada has been made from bu Transfer Units Kvo Tsunc Yu awnp 
tenes. The process was made feasible lames Chem Progress, 4 
by the development of a satisfactory (1950), pp. 89-94 
catalyst. The properties of the catalyst \ simple correlation is presented for 
and of various alternate catalysts that the calculation of the number of trans 
were developed are described in the fer units at finite reflux for systems 
paper. Ultimate recycle yields of buta with constant relative volatility m a 
diene of 70 to 85 percent are obtainable packed fractionating column, A_ ramid 
at butene conversion levels of about 40 graphical method is used in place of the 
to 20 percent. The catalyst contains iron tedious analytical solution. The maxi 
oxide with potassium carbonate as pro mum deviation is 6 percent. The new 
moter. As originally used in the buta correlation gives results similar to two 
chene process it als mtained oxides existing correlations developed tor plate 
of magnesium and copper. Detailed data columns. The fundamental relationship 
are presented in tabular form showing hetween the number of transfer units 
the results of butene dehydrogenation and the number of equilibrium plates is 
over catalysts of many different types derived and discussed. In the latter part 
\ bibliography i 20 reterences is ot the paper a simple type of equation 
included involving only two constants is pre 
sented to represent the vapor-liquid 
Butadiene from Ethyl Alcohol. Cataly-  «auilibrium relationship for many non 
: sis in the One- and Two-Step Processes. iclcal systems. An equation ts deve loped 
B. B. Corson, H. tones, C. for the determination of the minimum 
1 A. Hinekiey, ano F. E. Sranry. Ind number of equilibrium stages. This 
ng. Chem, 42 (1950), pp. 359-73 shows close agreement with the graphi 
An extended stud catalysts was cal solution. A new equation for detet 
ade m the course i wartime research mining the minimum number of trans 
n the production of butadiene from fer units is also given A biblowrapliy 
ethyl aleohol. At the time interest was of 23 references is included 
centered on the American two-step pro 
cess, but studies were also made of the The Application of Air-Foam to Oils 
Russian one-step p ess, and the re Burning in Bulk. |. Ii) Rurcovyner, L. I 
sults of these studies are reported in 
the present paper. The best catalysts for 
the one-step process were oxide mix These abstracts from the current 
tures of silicon-magnesium-tantalum and S@eereture of ost and technology 
silicon-magnesium-chromium, and the 
best vield obtained in the laboratory (at (not including trade journals easily 
40) to 425° C.) by the one-step process available) were prepared by Drs. 
was 56 percent ot the theoretical as Leslie and Coats of The Leslie Labora- 
es mpared to 64 percent by the ey , a tories, Traver Road, Ann Arbor, Mich., 
merical process at tie msiderab 
lower temperature of 3M { The same which will supply, at cc-st, photostatic 
veneral areas im the eriodic system copies of original articles, Complete 
were effective for bheotl processes or limited bibliographies covering 
and Gish groupe, welt special topics by tile, by abstracts, 
ctivit im thre el «Sixt? 
gs ape H ve the syn atal or ia pl ipt, also 
the two processes were t imter be hed by arrangement with the 
changeable he Ameriwa two-step laboratories. 
cess mvolved th cle vde menath 
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Karan, anno |. F. Ricnarpson Jour. Inst 
of Petroleum, 38 (1949), pp. 795-817 

The first part of the paper is a report 
on the appheation of air-foam mixtures 
to burning oils. The mechanism of ex 
tinguishing depends on the burning 
characteristics of the oi! and on whether 
the foam is applied from above the 
burning surface or by base injection, On 
light oils, such as gasoline, which bur: 
with a surface temperature of not over 
100" C. a blanket of foam can form 
at once and extinguishes the fire chiefly 
by interrupting the transfer of heat from 
the flames to the oil surface, thus pre 
venting volatilization, With oils that 
form a high-temperature top-zone dur 
ing burning, the hot-zone must be 
cooled before the flames subside. When 
the foam is appled by base injection, 
coohng of the hot zone is augmented 
by a Stirring effect that mixes underly 
ing cold oi! with hot. If the appheation 
is slow, extinction occurs at a hot-zon 
temperature of 130° ¢ but Wf rapid 
at lower temperatures. The extinction ot 


fuel oi) with top- and base-applied air 
foam was studied with a 40-galloi 
charge. It foam is applied from above 


apphed at a mmimum rat« 
above that necessary to absorb the nor 
mal heat input from the flames to the 
hot zone. The extent to which frothing 
occurs ts related directly to the amount 
of hot that is, to tome 
of burning 


Oil from Oil Shale. Experience in the 
United States. R. A. Carrest. Jour Inet 
f Petroleum, 35 (1949), pp. 841-7 

Studies indicate that 100 billion barrels 
irom 


it must be 


zone present 


of of may be recovered shale im 


the best 1000 square miles of the Green 
River formation in Colorado, and that 
much additional off will be available 
trom 15,500 square miles of that for 
mation Colorade, Utah, and Wvyom 
me A mechanized system of under 
ground quarrying has been developed 
that will mine shale at a cost of GO 


research is 
information 


cents per ton. Contmume 


developing fundamental 


concerning the characteristics of oil 
shale and shale oil. Tests with several 
types of retorts are being made at the 
demonstration plant near Rifle, Colo 
ind at several privately owned plants 


The lower boiling products from shal 
ot have a hydrocarbon composition sim 
ilar to cracked petroleum products but 
also include 
teristic of coal tars 


substances that are chara 
Hydrogenation im 
distillates so that they car 


It is 


proves thes« 
conventional means 
ol can be produced 


he refined by 
estimated that shale 
with continuous retorts at a cost below 
$2 per barrel. It is recommended that 


185 


> 
ats 
| 
| 
if 
Z 
| 
| 
7 


Science and Technology 


research and development work be con- 
tinued so that shale oil may be avail- 
able when it is needed 


The Use of Solid Carbon Dioxide to 
Extinguish the Burning of Liquids. |. H 
Burcorne, L. L. Karan, ann |. F. Ricn 
anpson. Jour. Inst. of Petroleum, 35 (1949), 
pp. 818-28 

Solid carbon dioxide is a material of 
than ordinary interest for fire ex- 
tinguishing, because it is capable of 
considerable heat absorption at low tem- 
perature, in the process of which it 
gives rise to a gas with flame suppress 
ing properties. The mode of action of 
carbon dioxide depends upon its state 


more 


"# division. Powdered material, and in 
some cases small lumps, float on the 
burning liquid and cool the surface 


Under these circumstances the effective- 
increased as the liquid-surface 
temperature (or boiling point) and ex 
temperature are greater, pro 
vided a hot is not formed. Larger 
sized grades of solid CO, sink in the 
inflammable liquid, and the evaporation 
of the material causes an effect similar 
to air-stirring. Liquids of high surface 
temperature and those that form a hot 
zone are more effectively treated by this 


ness is 


tinction 
zone 


method than by surface application of 
fine material, except that an edge-fire 
may be left which requires extinction 


by auxiliary means 


Some Practical Aspects of the Prob- 
lem of Applying Foam to Large Tanks. 
FE. Jour. Inst. of Petroleum, 35 
(1949). pp. 829-40 

During the early 
in adequate 
the fires in 


stages of a fire, foam 
will extinguish 
tanks or reservoirs of gaso" 


quantities 


limes or oil. In the case of large tanks, 
ie., over 80 feet in diameter, technical 
difficulties arise in getting the foam 
onto the fire at an early stage and at 
an adequate rate. The author discusses 
these difficulties. Large tanks require 


large amounts of foam and 
blem of overhead applica 
Larger and lighter 


extremely 
thus the 
tion is complicated 


pipes and more limited points of entry 
seem worthy of consideration. Base in 
jection is attractive on account of the 
lower foam quantity required and the 
greater certainty of entry. It is sug 
gested that large scale tests will he 
necessary to place the whole matter on 


technical foundation and in 
matter heyord the 
without ack 


an adequate 
any case to put the 
reach of tutile arguments 
quate tacts 


Chemical Composition 
and Reactions 


Hydrocarbons. X. Three New Octenes. 


C. Wrrrsore, H. Warrmorr, ant 
N ( ( OOK mr fm Chem ‘ 72 
(1950), pp. 51-3 

Ot the 66 pos structural isomers of 
the octenes, ex ne cue and trans torms 
63 have been reported. The present paper 
reports the syntheses of the three re 
maiming ctenes 5. 5-dimthvl-2-hexene 
2.4-dimethy!-3-hexene and 3-ethvl-4-methy 
l-pentene. The cis and trans forms of the 


heen separated Three 


5. 5-dumethv!-1] -hex ene 


first two have als 
additional 


octenes 


186 


2,4-dimethy!-2-hexene, and 3-ethyl-4- 
methyl-2-pentene were also made in the 
course of the other preparations. Physical 
properties of all the highly purified sub- 
stances are reported. Dehydration of 
2,4-dimethyl-3-hexanol was studied as a 
typical example of a secondary alcohol 
with single branching on both a-carbons. 
It was found that rearrangements of the 
order of 25 percent occurred, most of 
which resulted in changes of the carbon 
skeleton 


Solutions of Aluminum Chloride as 
Vigorous Catalysts. W. Francis 
Ind. Eng. Chem., 42 (1950), pp. 342-4 

Aluminum chloride has been used as 
a catalyst under many different condi- 
tions to accomplish many reactions 
When used as a solid, an induction pe- 
riod of 20 minutes to several hours is 


side 
reactions the reagent has been diluted 


frequently required. To diminish 
with other substances. This procedure 
is satisfactory for mild catalysis. When 
vigorous catalysis is required, such as 
for the ethylation of isobutane, or the 
isomerization of normal paraffins, es- 
pecially butane, it has been found inade- 
quate. The author reports that the alky- 
lation of isoparaffins with ethylene and 
the isomerization of normal paraffins 
including butane can be catalyzed with 
solutions of aluminum chloride in or- 
ganic solvents containing a molar ex- 
cess of aluminum chloride. These cata- 


lysts are even more vigorous than solid 
aluminum chloride because the induc- 
tion period is avoided. Solvents such 


as acetone, sulfur dioxide, ethyl acetate 

. 
and ethyl ether were used. A bibliogra- 
phy of 19 references is given 


Fundamental Physical 


and Chemical Data 


Heats, Equilibrium Constants and Free 
Energies of Formation of the Dimethyl- 
cyclopentanes. Morton B. Erstern, Gor- 
pon M. Barrow, Kennetu S. Prrzer, anp 
Freverick D. Rossint. J. Research Natl 
Bur. Standards, 43 (1949), pp. 245-50 ( Re- 
search Paper No. 2026) 

By adding the necessary increments 
to the corresponding functions of meth- 
yicyclopentane, the following thermo- 
dynamic properties were calculated to a 
temperature of 1500°K.: heat-content 
tunction, free energy tunction, entropy, 
heat content, heat capacity, heat of for- 
mation from the elements, free energy 
formation from the elements, and the 
logarithm of the equilibrium constant 
of formation from the elements. Equi- 
librium constants and concentrations are 
given for several isomerization re- 
actions 


The Viscosity and Heat Conductivity 
of Steam. Frenerick G. Keyes. Jour. Am 
Chem. Soc., 72 (1950), pp. 433-6 

A series of measurements of the ther- 
mal conductivity of steam up to 350°C 
and 150 atm. pressure were made, using 


Chemicals Wanted 


Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
als listed below. If anvone 
even if only one 
please inform the 


The National 


tr 
has one or 
gram quantities, 
Registry 

Rubrene 
&- Pentadecanone 
Diethyl tin sulfide 


‘entanet! 


more, 


iol 

Iber 
1-Thiabutylhenzene 

1- Thiahexvibenzene 

( vclohexanethiol 
$-Thia-l 


eptene 


heptane 
Carbon n sulfide 
L&- Dichlorooctane 
Isobutyl peronice 

n- Dodecafluoropentane 


a concentric cylinder apparatus designed 
for measurements under pressure. The 
new values are lower than older data 
obtained through the use of the hot 
wire method to the extent of differences 
up to 38 percent at 150 atm. A corre- 
lation of the viscosity values of steam 
as given by previous investigators was 
made. The values of Solberg and Potter 
are believed to be the most reliable. The 
value of the ratio, thermal conductivity, 
divided by specific heat times viscosity 
is 12 and is independent of the tempera- 
ture between 100 and 600° C. As pres- 
sure increases, the value of the ratio 
decreases 


Heats ¢ Adsorption and Molecular 
ion. The Pestencs on Carbon 
Black. R L. M. H 
Pottey anp Jour. Am. Chem 
Soc., 72 (1950), pp. 40-2 
The isotherms and calorimetric heats 
of adsorption were determined at 0° for 
n-butane, n-pentane, neopentane and cy- 
clopentane on a sample of carbon black 
that was extensively used in previous 
adsorption studies. When the coverage 
is 0.05 percent of the surface, the con- 
tribution of a —CH; group of the nor- 
mal hydrocarbons is approximately 3 
keal. per mole. However, for neopentane 
and cyclopentane the contribution per 
—CH: or —CH; group is than 3 
keal. As an explanation it is suggested 
that the differences energies of 
binding of these pentanes to the surface, 


less 


in the 


as indicated by the thermal measure- 
ments, may be attributed to differences 
in the geometric fit of the molecules to 


the carbon black surface 


Diffusional Properties of Multicompo- 
nent Gases. Wixe Chem. Eng 
Progress, 4% (1950), pp. 95-104 


The purpose of the authors was to 


develop an approximate method for cal 
culation of steady-state liffusion in 
complex gas mixtures, which method 
should be sufficiently accurate for most 
purposes and vet which avoids the mat! 

ematical difficulty of a rigorous treat- 


derived for the 
effective coefficient of a gas 
with respect to a multicomponent mix- 
ture of stagnant gases. The application 
# this relationship is studied by com 
parison with the solutions of the 
liffusion equations for us types of 
diffusion. Experimental given 
The application to the f 


ment. An expression is 


diffusion 


exact 
Vario 
data are 


calculation of vis- 
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Nation for 
RBOTOL insta fication. 


hydrocarbon 


AGI 
liquid 


pe ri 


Remove H.S at low cost with a 
Girdler GIRBOTOL Plant 


ORE AND MORE refiners are realizing the economics 
of the Girdler GIRBOTOL Process of hydrocarbon 
purification. 


The GIRBOTOL Process is the accepted process for purifying 
gaseous refinery hydrocarbons. Now, more than a score of 
Girdler GIRBOTOL plants are being used to remove hydrogen 
sulphide from liquid hydrocarbons such as butane, propane, GAS PROCESSES DIVISION 
poly-feed stocks, straight-run naphthas and gasoline. 


If you have a liquid stream that contains 500 pounds or more THE CHAVLLR CORPORATION 


of hydrogen sulphide per day, you can save money with a 


Girdler GIRBOTOL plant! 
irdler pleat LOUISVILLE 1, KENTUCKY 


Write or call us for Girdler engineering assistance on all DISTRICT OFFICES: 150 Breadwey, New York City 7 
problems involving gas manufacture, purification, separation 2612 Russ Bidg., Son Francisco 4 


311 Tulome Bidg., Tulse 3 
or utilization. . DESIGNERS, ENGINEERS AND CONSTRUCTORS 
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Works speak louder y hey if 

than words - 
187 


If you have several cone roof tanks 


that can be interconnected, E 
you can convert breathing losses Bs 7 3) and filling losses 


into profits quickly. Field studies at a typical gasoline plant 


show $aving$ of more than 5,000 gallons a week when six cone roof 


tanks were hooked up 


Wiggins DRY Gasholder. 


CS) beé amortization took less than 20 months. What's more, 
> 3 


cuts out rain 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois 


District Offices: Buffalo * Cleveland * Dollos * Houston 
Los Angeles * New Orleors * New York * Pittsburgh 
St. Lovis * Seon * Seottle * Tulsa * Washington 


Expert Dept, 10 Eost 49th Street, New York 17, New York 
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f 
and snow oy maintenance problems. | 
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cosities of gas mixtures is presented 
Approximate methods of calculation of 
rates of diffusion in complex mixtures 
for stagnant films, and also with simul- 
taneous diffusion of all components are 
presented. The effects of simultaneous 
diffusion on mass-transfer coefficients 
are discussed. A bibliography of 33 ref 
erences is included 


The Dipole Moments and Structures of 
Some Alkali Disulfides and of Methyl 
Trisulfide. M. Kusuner, 
Georce Gorin anp CHartes P. 
four. Am. Chem. Soc, 72 (1950), pp. 477-9 

The dipole moments of methyl, ethyl 
and propyl! disulfides, and of methyl tri- 
sulfide were measured at 30° C. and 
found to be 1.95, 1.96, 1.96, and 
16610" respectively. The value as de- 
termined for the trisulfide compound ts 
consistent with an unbranched chain 
structure for that particular molecule 


The Angle of Contact Between Water 
and Wax. G.I). anp B. J. Mason 
Proc Phys. Soc, CLonden) 62B (1949), 
pp. 125-8 

The effects of the velocity of the 
liquid surface, and the time of immer- 
sion on the angle of contact between 
clean surfaces of water and wax were 
studied by a dynamic method. Experi- 
ments with water and a paraffin- wax 
coated steel sphere are described. It was 
found that a definite value can be as- 
angle of contact of a 
liquid only if the exact conditions of 
observation are specified. Not only the 
state of the surfaces but also their rela- 
tive velocities and the time during 
which they have been in contact must 
be stated. There is no single angle of 
contact corresponding to rest condi- 
tions, and the authors conclude that the 
term “equilibrium angle of contact” is 
practically meaningless 


signed to the 


Products: Properties, Utilization and Analysis 


Commercial Vehicle Octane Require- 
ments. |. A. Encer, R. L. 
H. |. Grasox~, ann G. W. Pusack. SAE 
lournal, $7 (1949). pp. 24-8 

Fuel needs of commercial vehicles and 
passenger cars were found to he simi 
lar, on the basis of maximum reanire 
ment for knock-free performance. Three 
were studied: 1) 

requirements at 
750 rpm. of maximum anti 
knock requirement in the norma! work 
and 3) antiknock requirement 
speed 2250 rpm. Over most 


sets of conditions 
antiknock 


above; 


maximum 
?) 


ing range 
at engime 
of the range the difference between nas- 


senger cars and commercial vehicles 
was only about two octane units. In 
some cases benefits were obtained by 


distributor adjustments, but the general 
level of requirements was not changed 
greatly by ignition system adjustments 


Determination of Liquir-Vapor Equi- 
libria. New Dew Point-Bubble Point 
Apparatus. Morsis Friter anp Huen | 
McDonain. Analytical Chem, 22 (1950), 
pp. 338-40 

The determination of bubble point 
and dew poimt has been used for many 
vears to study the phase behavior of 
petroleum. In most 
has been concerned 
f molecnlar 


hydrocarbons im 
cases, this work 
witl substances of low 
weight. such as methane, ethane. et 
ordmarily e@ases or lauids of 
point. The 
apparatus for deter 
eauilibria of 


which are 
low boiling authors were 
concerned with an 
mining the liquid-vapor 
hinary systems that are liquid at room 
temperature and atmospheric pressure 
and a dew-point-bubble-no'nt 


purpose. In place of 


im using 
apparatus tor the 
determining liquid and vapor comnosi 
tions. the positions of the leanid and 
vapor curves on the equilibrium dia 
ram are determined by measvring the 
bubble moimt and dew pomt at anv given 
advanta 


omposition The method is 


veous because niv small amounts of 
materials are needed tor the 

determination i the diagram for the 
Ne analyses are required Typ 


stent 


cal results compared to those ob 


tained by measuring liquid and vapor 
compositions. The apparatus can also 
he applied in determimit the molecular 
weight of liquids, analysis of binary 


study of 


iquid systems, and in the 
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tenary and 


liquid-vapor equilibria of 
more complex systems 


Determination of Bromine and Chlo- 
rine in Gasoline. Bentamin Pecnerer, 
C, M. Gameritt, ann G. W. Witcox, Ane 
lytical Chem., 22 (1950), pp. 311-15 

Althoug! several methods 
available for the determination of halo 
compounds, there has 
satisiactory procedure for the 
solutions of halogen 


there are 
ven m orwann 
been no 
analysis of dilute 
compornds in organic solvents, espe 
ciallv if the halogen compound is rela 
tively volatile or difficult to decompose 
The determination of the ethylene hal- 
ides present im casolines. where the 
total amount of halogen is less than 
OO) equivalent per liter is an example 
The authors present a method, stated to 
be accurate within “2 percent, that in- 
volves the use of disodium biphenly for 
decomposing the ethylene halides. The 
easoline to be analvzed is diluted wit! 
henzene and treated with an excess of 
0.5 solution of disodium binheny! 
After approximately 30 minutes. the ex 
cess reawent is decomposed with water, 
the alkali formed is neutralized, and the 
sodium halides extracted from the or 
water. The halides are 
determined by potentiometric titration 
using a slver-silver chloride electrode 
svstem. Tetraethvilead does not imter 
fere’ The method can be used for the 
determination of carbon bonded bromine 
organic compounds 


vanic phase with 


and chlorine m the 
other than the ethylene halides 


Acid-Base Determinations of Petro- 
leum Products. H. nal ytical 
Chem., 22 (1950), pp. 289-94 

Cooperative tests durinu the past sev 
eral vears have indicated that no satis 
factory method of determinins the 
acidic or baste components in petroleum 
products by two-phase titration is avail 


able. Because of poor reproductibility 
f the two-phase method Committe 
D-2 of the ASTM has mducted an 
extensive perative program wit! a 
vrew te mpres the methods for de 
termining acids and base s work 
is summarized im the paper. The con 
clusion was reached that none of the 
two-phase equilibrium procedures could 
he controlled to give reproducible re 


sults. An excellent single-phase clectre 


Science and Technology 


metric method has been developed and 
standardized. Color indicators were also 
used to determine end points. One of 
these was selected for ASTM standard 
ization, masmuch as the results were in 
good agreement with those obtained by 
electrometric titration. The data are pre 
sented in detail in tabular form 


Petroleum. Harry Levin. Anelytice 
Chem., 22 (1950), pp. 240-4 

The article is part of the second an- 
nual review of Analytical Chemistry and 
covers the field of petroleum, including 
crude oil, gas, gasoline, kerosine and 
heavier fuels, lubricating oils, specialties, 
determinations of elements in petroleum 
products, atmospheric pollution, sulfur 
im petroleum products, catalysts, and 
miscellaneous related subjects. A_ bibli- 
ography of 140 references is included, 
published in 1948 and 1949 


Laboratory Flow Tests of Fixed Spray 
Nozzles with Hydrocarbons and with 
Air. M. R. Swarer anv H. L. Bovey. / 
Research Nati. Bur. Standards, 43 (1949), 
pp. 449-57 

The authors investigated spray nozzles 
of the type used in some turbo-jet en 
vines. Three sets of 60 nozzles were 
flow-tested as received at five different 
pressures. Significant changes in flow 
characteristics were observed before and 
after being tested at 250 pounds pres 
sure. Some of the nozzles contamed 
burrs or metal chips and were improq 
erly machined, all of which caused er 
ratic fluid metering. After recondition 
ing. a group of 26 nozzles were tested 
with five different fluids. The results in 
dicate that it is not practical to correct 
for differences in the physical properties 
of the test fluid. A comparative method 
of flow-testing the nozzles with air ts 
described, Although this leaves much 
to be desired, it does provide a safe and 
rapid sizing of the nozzles to within 
3 percent of the actual flow 


Foreign Crude Oil Analyses 


Results of crude oil analyses from 
fields in the Middle East, South America 
and Canada are given in the Bureau of 
Mines Report of Investigations 4657 
which shows foreign production of crude 
petroleum has jumped to a total of more 
than one billion barrels a year im these 
areas. At Bartlesville, Okla, Bureau pe 
troleum chemists analyzed 35 crude oi) 
samples from fields in [ran, Iraq, Saud 
Arabia, Colombia, Peru, Venezuela, and 
Canada. The publication includes a table 
showing fields by country, vear of dis 
covery, and production for 1948 Other 
tables give a breakdown of the weneral 
characteristics of the oi] samples, includ 
ing the percentage of gasoline and nap! 
tha in samples, and a list of, as well as a 
bibliography, for all analyses of foreign 
crude oils published by the bureau. An- 
alvses of Some Crude Oils from the 
Middle East, South America, and Can- 
ada. was prepared by ©. ( Blade and 
|... Garton chem 
ists, and M 


} 
ical engineer 


bureau petroleurn 


Mec Kinney, bureau chem 


For a copy write the Bureau of Mines 
Publications Distribution Section, 4800 
‘orbes Street, Pittshurgh 13. Free 
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Currently going “on stream” is this completed and fully 
integrated 40,000 B/D Refinery. Clearing and grading at 
plant site was begun in February 1949. Once under way, 


the commitments of the planned work schedule were ful- 
filled before due date, with a significant time saving on 
the completed job. 

The refinery is to produce motor fuel, diesel fuel, bunker 
C oil and liquid propane from E. Venezuela crude. Major 
units in the project, as shown on this page, include: (1) 
atmospheric topping unit and desalting unit, (2) naphtha- 
gas oil polyform unit of 32,000 B/D capacity, (3) two 
10,000 B/D copper sweetening units, and complete water 


treatment and power supply facilities. Naphtho-gas oil polyform urilt. The gas oil is cracked once-through in 
the presence of propanes and butanes in a Lummus heater. Naphtha 


Completion of plants well in advance of schedule, re- 
with propanes—butanes is cracked in the same furnace. 


flects the thorough planning and sound construction ex- 
perience which Lummus will bring to your next project 
— wherever it may be. 
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Polyform unit Boiler plant 
Atmospheric topping unit Water treatment plant 
Copper sweetening units 
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PETROLEUM HORIZONS 
1950 Book of 


Petroleum Processes 


Ac let treatment plant of 3,500 GPM capacity is an essential 


P 


part of the project. River water is filtered, chlorinated and treated for 
boilers, cooling and domestic use. 


This new eighty poge book describes the latest process 
developments in petroleum refining. Detailed descrip- 
tions ond flow charts of more thon thirty refinery 
processes ore featured. Photographic techniques ore 
employed to assist you to visualize units. Send for 
your copy — today. 


4 
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The Lummus Company 
420 Lexington Avenue 
New York 17, N. Y. 


Please reserve for me a copy of PETROLEUM HORIZONS. 


City 


CHICAGO-— 600 South Avenve, Chicago 5, til. 
HOUSTON —Meilie E 2, Texes 


LUMMUS 


Atmospheric topping unit, with 34-foot settling sphere of desalting unit 525 ok 
at right. The gas recovery system consists of o compression recontacting Société F ise des Technt , 
operation followed by depropanization. The topping unit is equipped 39 Rue Cambon, Paris ter, France 
with a single down-draft Lummus furnace. Compohia Anénime V t 
Edificie “Les Grodilias” 
Esquine Las Gradilies, Caracas, Venervela 
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WARREN PETROLEUM CORPORATION 


Export Terminals: Corpus Christi, Port Arthur, 


CABLE ADDRESSES. Stavelone, Werren 


LEADING REFINERS BLEND | 
WARREN'S 
Crude Oil, Natural Gasoline and Liquefied Petroleum Products 


(From the Official Gezette, January 10, 17, 24, 31 and February 7, 1950) 


Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


ALKYLATION 


U.S.P. 2,495,323. Alkylation Process. A 
Gislon to Compagnie Francaise de 
Raffinage (Socite Anonyme) 

In the alkylation of monocyclic aro- 
matic hydrocarbons, an olefin and HCl 
gas are fed to a first reaction zone con- 
taining a metal chloride catalyst. By 
partial conversion of the olefin, a mix 
ture containing substantial amounts of 
both the olefin and the corresponding 
alkyl chloride and of HC! gas is ob- 
tained. This mixture is contacted in a 
second zone with a monocyclic aro- 
matic hvdrocarbon in the presence of 
a Friedel-Crafts catalyst to cause this 
hydrocarbon to be alkylated by the alkvl 
chloride and at least a portion of the 
olefin 


CRACKING AND REFORMING 


U.S.P. 2.493.761. Cracking Catalyst and 
ates Process Utilizing the Same. 
F. C. Hughes and S. M. Darling to 
The Standard Oi] Company (Ohio) 


Higher boiling hydrocarbons are 
cracked in the presence of a silica-free 
catalyst comprising alumina and 1/20 


percent of beryllium fluoride. The cata 
lyst shows a high activity and a high 
conversiog index with low coke for 
mation 


U.S.P. 2,494,586. Cracking Hydrocar- 
bons with Modified Koalin Catalyst. 
H. A. Shabaker to Houdry Process 
Corporation 
In the cracking of petroleum oil a 

modified clay composite catalyst of low 
iron content is emploved which is pre 
pared by first treating an iron-and- 
aluminum-contaming koalin clay with 
acid. The iron-containing extract is dis 
carded, and the koalin is further treated 
with acid to dissolve a substantial por 
tion of the aluminum present. The alum- 
inum salt solution formed is reacted 
with an alkali metal silicate in the pres 
ence of the koalin residue to precipitate 
an insoluble aluminum compound in the 
koalin re sidue 


U.S.P. 2,495,613. Method of an Appa- 
ratus for Cracking Tarry Materials. 


M. H. Tuttle 
The upper portion of a bed of loose 
pieces of refractory material is heated 
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in a non-oxidizing atmosphere to crack- 
ing temperature by radiant heat sup- 
plied from above. Liquid hydrocarbons 
are fed to the top of the bed while re- 


acted hydrocarbon vapors are with- 
drawn from the cooler bottom of the 
bed. 


U.S.P. 2,495,723. Liquid Phase Cracking 
of Hydrocarbons with Water-Satu- 
rated Catalysts. H. A. Hormann to 
Houdry Process Corporation 
A hydrocarbon fraction heavier than 

gasoline is contacted in the liquid phase 

with a bed of solid, particulate, adsorp 

tive, active cracking catalyst under mild 

cracking conditions and a catalyst tem- 

perature of 200-700°F. The catalyst is 
previously saturated with water vapor 
by steam treatment to the capacity pos- 
sible under the initial hydrocarbon- 
catalyst contacting conditions. Lower 
boiling distillate type hydrocarbons are 
obtained. Concomitant conversion of the 
feed to substantial amounts of normally 
gaseous hydrocarbons and coke-like pro 
ducts is inhibited 


U.S.P. 2,495,751. Conversion of Hydro- 
carbons with Modified Clay Catalysts. 
G. A. Mills and E. B. Cornelius to 
Houdry Process Corporation, 


Higher boiling hydrocarbons are 
cracked in the presence of a catalyst 
prepared by extracting clay with acid 


a substantial amount of its 
aluminum content. The undissolved clay 
residue is purified by removing iron 
compounds therefrom and is then com 
posited with gel formed by precipitation 
of the dissolved aluminum salts with an 
alkali meat! silicate in the presence of 


to dissolve 


the undissolved clay residue. The re- 
sulting composite is freed of water 
soluble salts and calcined 

U.S.P. 2,496,356. Catalytic A tus. N 


P. Peet to Standard Oil Development 

Company 

A catalytic apparatus is claimed which 
is particularly useful in catalytic crack 
ing operations using a finely divided 
catalyst held in suspension in the re 
action material 


CATAYLST PREPARATION, 


ACTIVATION, AND REGENERATION 


U.S.P. 2,493,784. Catalyst Regeneration 
Apparatus. L. F. Strader to Houdry 
Process Corporation 
Details are claimed of a regenerating 

kiln for regenerating spent catalyst, the 
vertical shaft of this kiln being pro- 
vided in its lower portion with a series 
of horizontal partitioning plates. The 
uppermost plate has a plurality of uni 
formly distributed apertures, and suc- 
cessive plates have progressively de- 
creasing numbers of such apertures 
horizontally staggered with respect to 
those in the next higher plate 


U.S.P. 2,493,896. Preparation of Silica- 
Alumina Catalyst. W. A. Pardee and 
G. E. Elliott Jr. to Gulf Research & 
Development Company 
An organic compound capable of 

vielding silica when subjected to heat 

and the catalytic influence of activated 
alumina, e.g. an alkyl silicate, is depos 
ted on active alumina in amount suffi 


cient to yield a silica-alumina catalyst 
containing 1-50 percent silica. The re- 
sulting mixture is heated, eg. to 100- 


00°F... to catalytically decompose the 
deposited compound imto silica without 
causing distillation. The product is 
calcined 


U.S.P. 2,494,587. Forming Gaseous Sul- 


fides and Sulfidation Therewith. H. A 

Shabaker to Houdry Process Corpo- 

ration 

An iron-containing clay is contacted 
with a diluting sulfiding gas at a tem 
perature of at least 1200°F. and below 
that at which sintering of the clay oc- 
curs. The iron sulfide formed is leached 
with dilute acid. A catalytically active 
conversion catalyst of low iron content 
is obtained. The dilute sulfiding gas 
employed is composed of minor amounts 
of H.S and CS carried in an inert gas, 
and is produced by reacting with ele- 


mental sulfur and in the presence of 
clay, H,, and CO contained in a heated 
gaseous mixture predominating in in 
ert gas 


U.S.P. 2,494,614. Process and Apparatus 
for Fluidized Catalyst Regeneration. 
H. W. Grote to Universal Oi} Pro- 
ducts Company 
Fluidized beds of contaminated cata- 

lyst are maintained in a regenerating 

zone in a series of superimposed con- 
tacting zones. The flow between this 
series of zones is restricted and succes 


sively lower pressures are maintained 
from the lowermost to the uppermost 
zone. A portion of the gaseous regen 


erating medium is supplied to the lower- 
most zone whereby the catalyst particles 
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PHOTO COURTESY WALWORTH CO. 


The above illustration was taken in far-off Venezuela, and shows 3 Electrically 
Operated LimiTorque Valve Controls mounted on 24” cast steel Walworth (series 
300) Valves. 

“LIMITORQUE" Operators are used on many pipe lines and in refineries throughout 
the world, because they operate (at the mere ‘push of a button"’) . . . under the 
most severe conditions of Heat or Cold, Rain, Snow, Dust, Dirt or Fumes . . . night 
and day... year-in and year-out—"LIMITORQUE” saves time, labor and money 
by eliminating manual operation of valves at distant locations. It opens and closes 
valves at the speed required, and is absolutely dependable and safe. As the name 
implies, ““ LIMITORQUE" limits the torque applied to valve operating parts and thus 
prevents damage to stems, discs and sects, etc. 

“LIMITORQUE" utilizes any available power source for operation: electricity, oil, 
gos, water or air. 


hiladelphia Gear Works. inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK © PITTSBURGH © CHICAGO © HOUSTON 
iN CANADA WILLtAm AND G. GREEY TORONTO 


Industrial Gears and Speed Reducers 


LimiTorque Valve Controls 


Petroleum Re finer 


VALVES ARE OPENED ano CLOSED Automatically.. i 
SAFELY AND DEPENDABLY. 
= eee 
be re to ne your Ba 


Patents 


ire reactivated and transferred in fluid- 
ized condition upwardly through each 
of the zones. The catalyst particles ac- 
umulated in an upper zone are passed 
m a relatively compact column down 
to the lowermost zone by means of a 
second, downwardly directed portion of 
the regenerating medium 


U.S.P. 2,494,794. Process of Hydrocar- | 


bon Treatment and Regeneration. \\ 

S. Bonnell to Gulf Oil Corporation 

In order to prevent overheating of 
vracking catalyst pellets during regen 
eration in a vertical regenerator through 
vhich they pass downwardly by gravity 
vhile in contact with oxygen-contaiming 
was at elevated temperature, previously 
regenerated catalyst pellets are intro 
luced into the regenerator agamst the 
top of a wall thereof which becomes 
werheated during regeneration. The re 
renerated pellets flow downward along 
this wall and, due to the lack of com 
bustible material thereon, cause a reduc 
tien m the temperature of this wall 


U.S.P. 2,494,867. Removal of Flourine 


from Organic Materials. F. F. Frey to 


Phillips Petroleum Company 

In the catalytic conversion of hydro 
arbons m the presence of a HF cata 
Ivst, at least a portion of the used liquid 
HF, which contains dissolved flourine- 
ontamimg organic wnpurities, is sepa- 
ated from the conversion effluents. This 
yortion is fractionally distilled to sep- 
irate purified HF from the umpurities 
The residual liquid impurities are heated 
n order to decompose them and to 
form HF therefrom 


U.S.P. 2,495,497. Method of Liquid 
Stabilization of Nickel Catalysts. |. I 
Ahlberg and C. F. Hiskey to the U.S 
Atomic Energy Commission 
Reduced nickel catalysts to be used 

for hydrogenation purposes are stabil 
ized against oxidation by condensing 
steam to form a water film on the sur- 
face of the catalyst and evaporating the 
film woth atr 


U.S.P. 2,495,700. Silica-Alumina-Nickel 
Dehydrogenation Catalyst. 8. Bo Cor 
son and G. A. Webb to Koppers Com 
pany, Inc 
\ dehvdrogenation catalyst consists 
i a major portion of alumina and a 

minor portion of silica activated with 

1/3 percent of an oxide mixture of Ni 


metallic Ni 


US.P. 2,495,786. Prevention of After- 
Burning in a Moving Bed Catalyst 
Regeneration Process. |. F. Strader 
to Houdry Process Corporation 
Details are claimed of a process tor 
he regeneration of a granular cracking 
atalyst, comprising a plurality of in 
ruanic refractory oxides, moving down 

vardly through a plurality of super 

mp 1 combustion zones to which 
separate and independently controlled 
streams of air are admitted, a predeter 
mined fraction of the total coke being 
burned off im eacl i the zones at tem 
eratures below 1200°F. The amount of 


ANS 


FIRE PROTECTION SYSTEM: 


Whatever your needs for fire protection — 
indoor, outdoor or special hazard — 
Blaw-Knox engineers are prepared to 
design and install a system of suitable 
FOG WOZZLE type to fit your requirements. They will 
make a survey of your fire hazards, 
L. secure your insurance underwriters’ 
requirements, prepare preliminary layout 
‘ of a system and submit en estimate 
| of the cost of installation 
DELUGE VALVE without obligation. 
*Special Volatile Storage Protection Systems, 
Deluge Systems, Wet Pipe Systems, Dry 
Pipe Systems, Water Spray and Fog Systems, 
Rate-of-Rise Sprinkler Systems, and 
Carbon Dioxide Extinguisher Systems. 
STANDARD WEAD 


“UTTLE SPRINKLER” 


COMSTRUCTION 
827 Seaver Ave, Pittsburgh. Pe. 
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Winnie 


Dependable Products Since 1870 


tee US Pat OF 


Here is the most complete line of Bu- 
reau of Mines approved respiratory 
protective equipment. It includes filter 
and cartridge type respirators which 
are effective against all dusts, mists, 
fumes and low concentrations of acid 
gases and organic vapors. Ease of 
breathing and comfortable fit as- 
sure a low fatigue factor. Choose 
exactly what you need from selector 
tables in our new catalog. Get a 
copy from your nearest WILLSON 
distributor or write direct to 
WILLSON PRODUCTS, INC., 
202 Washington St., Reading, Pa. 


Patents 


air admitted to each zone shall be sub- 
stantially in excess of that required for 
the partial burning of the coke in any 
zone, and steam is added to the early 
intermediate zones at controlled rates 


U.S.P. 2,496.396. Manufacture of Inor- 
Oxide Spherical Particles. S 


Universal Oil Products 


assel to 
Company 
Droplets of an imorganic oxide so 
capable of setting to a hydrogel, e.g. a 
mixture of water-glass and acid, are 
passed into a water-immiscible suspend- 
ing liquid in a forming zone. Agglom 
eration of hydrogel on the internal sur 
faces of this zone is prevented by inter 
posing between these surfaces and the 
suspending liquid a solid ethylene poly 
mer insoluble in this liquid 


} 


U.S.P. 2,497,053. Measuring and Con- 
trolling Apparatus for Catalyst Re- 
generators. W. P. Wills to Minneay« 
lis-Honeywell Regulator Company 
Details are claimed of a system for 

controlling the regeneration of catalyst- 

contaminated by carbonaceous material 

It allows the control of the periodic re- 

generation of catalysts used in a process 

in which the control temperature may 

vary rapidly through a wide range. A 

multiplicity of thermocouples individ 

ually responsive to the temperatures at 
different poimts im the regeneration 
chamber is combined so as to form ele 
ments responsive to the general or aver 
age magnitude of the temperatures at 
the different points and to the average 
rate of variation of these temperatures 


U.S.P. 2,493,911. Separation by Adsorp- 
tion. |’ | trandt to Pan Americar 
Refining Corporation 
Details are clammed of a process 

the separation of components of a gas! 

form stream, particularly in the separa 
tion of hydrocarbons of different mol 
weight, such as butanes and propanes 


from methane, or the recovery of gas« 
line from natural was, or m the separa 
tion of hydrocarbons of similar mol. wt 
but different chemical constitution, sucl 
as butanes from butenes. Adsorbent 
solids of small particle size are cycled 
from an adsorption zone to a desorptiot 
zone and back to the adsorption zone 
The adsorbent ts transferred from a 
low level to a high level by the gas litt 
effect of liberated product 
vapors without the use of extraneous 


gases or 


carrier gases and without provision 
a gas compressor tor supplying carr 


Kas 


U.S.P. 2,493,981. Treatment of Hydro- 
carbons. |. W. Latchum Jr. to Phillips 


Petroleum Company 


kasily condensible hydrocarbons ari 


extracted trom a distillate well effluent 


The extracted effluent is desiccated by 
passage through a bed of solid desiccant . 
maternal Difficultly condensible hyadr« 


carbons are then cooled and extracts 
from the dried effluent 


U.S.P. 2,494,274. Extractive Distillation 


Petroleum Refiner 
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Especially Designed to Handle Wax, Clay - Oil 
and Catalyst Slurries, Caustics, Acids and Sludges 


MISSION CENTRIFUGAL PUMPS LAST LONGER IN SEVERE REFINERY SERVICES 


BECAUSE... exclusive use of a specially designed casing develops stream- 
lined flow, thereby mi 9 normally caused by the cut 
water in conventional design . . 

BECAUSE . . . semi-open-type, non-clogging impeller with large fluid passages 
is designed to reduce the thrust and pressure on the packing 

BECAUSE . . . elimination of the cut-water turbulence results in less ew 
to bypass back to the suction and limi pendence on close tolerances . 


BECAUSE . . . concentric casing eliminates vibration throughout the entire 
range of operation, even if the discharge is completely blocked. 

The wear factors are further reduced, in the MISSION Pump, by use of the 
correct corrosion and erosion resistant alloys for the parts coming in contoct 
with the fluids pumped. These ports are available in cast iron, carbon steel, 
bronzes, aluminum, stainless steels, various types of Ni-Resist, Monel, nickel, 
Misaloy 3, Misaloy 10, Misaloy 20, or any other metal which con be cast and 
machined. The design permits high interchangeability of parts, making for 
marked economy in spare parts inventory. Standard casing sizes range from 
1” to 6” discharge sizes; capacities up to 1800 GPM; heads up to 350 feet 
Maintenance labor cost is very low, the four wearing parts . . . casing, impeller, 
wear plate, and shaft being easily and quickly replaced. MISSION maintains 
complete inventory of all spore parts at all times. MISSION Policy: You stock 
your emergency replacement parts, and MISSION will stock your spare parts 
Refinery Applications: Fullers Earth oil slurries; clay-oil slurries; catalytic slurries; 
acid slurries; lime slurries; acid sludge disposal; caustic; acids (Hydrofluoric, 
Sulphuric, Phosphoric, etc.); any other abrasive or corrosive material, heavy 
slurries, or solids in solution. This pump represents a unique but proven oper- 
ating principle. You should hove the facts. Mail the coupon below for new, 
fully explanatory catalog. Representatives in all industrial areas. . Mission 
Manufacturing Co., Houston, Texas. Export: 30 Rockefeller Plaza, New York. 
Europe: London, England. 
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REFINERY PUMP 


Conventione! Casing 
Design. Turbulence ac- 
celerates corrosion 


MAIL THIS COUPON FOR CATALOG 


NAME 


COMPANY 


STREET. 
city__ 


Houston, Texas. 


Please mail me, without obligation, your new catelog 
on MISSION Centrifuge! Pumps. 


g Co., Div. RP, P. O. Box 4209, 


Position: 


= 
— 
ti 
a and erosion. 
‘ 
“a } 
} 
Casing Design. Note ~ 
sence of turbulence. oy 
5 
4 
Cutaway view showing construction details of MISSION Centrifugal Pump. 


| How to protect 
fanks at atmospheric 


Company 


\vienes are recovered from x<vlene 


wh hydrocarbon fractions bw con 


emp nitrobenzene solvent Pol 
rive build-up om the circulating solvent 
con by vithdrawing recirculat 
ne solvent, diluting tt with at least an 
equal non-aromatic rattinate 
removing preciyprtated solids, and return 
me the hqund mixture to the system 


U.S.P. 2,494,335. Method for Producing 
High Purity Normal Heptane. k | 


Dutson Standard O81 Develop 
nent ¢ pra 
\ naplt contammg normal heptane 
nad vith hydrocarbons of sim 
lar lente mncludmge methylelohex 
athe s contacted m the presence t hy 
rom \ lel lrowenation catalyst 
“al or naphthenes at temperature of YOO 
os and’ at a pressure of 180-250 psi 
\ fraction boiling between 200-215° I 
separate] trom the resulting product 


this first stage and re-treated under 


eq al conditrons he resulting pr nluct 

this se« stawe ts retractionated and 
the traction thereof boding between 205 + 
is treated with H.SO, On re 

traction boiling between 
is btamed which comststs e 


t substantially pure normal heptane 


U.S.P. 2,494,371. Method for Removing 
Oxygenated Organic Compounds from 
Hydrocarbons. Wadley to Stand 


Ohi) pment ¢ nipan THE 

Hydrocarbons contaminated 

ann ester ketones 
alele ‘ ire th a solution 

‘ kali metal hydroxide nm 

‘ vl alcohol at a emmy ature 

tween 05-12 hours. Substantially con Combination Vent Valve — 
plete t the ntaminants 


tained. On setting, hydrocarbon FLAME ARRESTOR Isolates inflammable 


muxture Contammant-tree hydrocarbons 

are et ered trom this phase by com Materials from Fire 
tact wit im aleohohe solvent 


U.S.P. 2,494,392. Process and Apparatus Note the tanks in the lower left of the above fire scene photo- 
for Treating aan. C. G. Kirk graph. These tanks and valued contents were saved because 


brule and hurtis to exas 
Fg FY im, , they were equipped with BS&B Vent Valve FLAME ARRESTORS. 


and Researe! 
\queous matter is removed from oil The device acts instantly to eliminate tank fires. 


emulspons. 4s Sa Vater trom 


emulsions containing the agi The BS&B Vent Valve FLAME ARRESTOR, may enable you to 
ee ee Ce, oe receive a reduced insurance rate. It will pay you to investigate. 


prowressively ‘ alescinme the lisperse 
phase byw passing the entire cmuls 
lowawardiy through zone consiatis 
a series t separate beds f closely 
Shere vo provid Sivalls & Bryson, Inc. 
TOSS entire The coaleses Specie! Products Division 
t the eparated= the 
Cory Kenses City Tulse Oklahoma City 


U.S.P. 2,494,546. Separation of Olefins. 
Fasce to S 


tanclar level 


FREE CATALOG FOR YOU 


This new BS&B Catalog for the Chemi-. 
cal Industry will give you the complete 
story on Vent ValveFlame Arrestors 
end acquaint you with many other 
BS&B products designed to give you 
extra protection for your property and 
to safeguard the lives of your personnel. 


4 
Process. k 
| 
‘ 
and butene-2 is contacted wit 
press ‘ att t \\ iz 
The ext cts nt med ‘ \ 
butene-I the raffinate contains the : : gry HEADS 
It ‘ is als present | SAF 


Clutton: COMBINATION VENT VALVE 


flame arrestor 


The BS&B FLAME ARRESTOR is a neat, compact e. 

unit which becomes an integral part of the BS&B °. 
VVFA Vent Valve. It adds the advantage of fire con- °. 
trol. The Arrestor bank prevents propagation of 
flame into your tank. Valve is designed to function 
under internal pressure or vacuum. Any volatile 
material held in tank storage without proper protec- 
tion is a potential bomb. 


Flame cannot penetrate the honey-combed construction of 
the all aluminum BS&B FLAME ARRESTOR bank. The BS&B 
Vent Valve FLAME ARRESTOR operates automatically and 
requires no hand snuiffing or manual attention. It is quickly 
removed .. . for cleaning or replacement. 


Chemical plant executives, engineers and superintendents 
are especially invited to investigate the new BS&B Vent Valve 
FLAME ARRESTORS. We will be glad to show the proven 
protection these units give. There is no cost or obligation . . . 
just mail the coupon below. 


8 6, 


Pressure-Vacuum Vent Valve Flame Arrestor > » 4, 
. > . q and 6 inch sizes; internal opening pressure (ounces) mini- 
¥ * > mum 0.5, maximum 1.75, and vacuum opening (ounces), 0.5 
2 Pressure-Vacuum VVH Vent Valve (Does not include 
7 restor bank) Used as secondary relief valve or, as primary 
3 relief valve where Arrestor bank not required 
SPECIFICATIONS: 1. 9 Gy, [ Valve Opening Pressure Ounces | Vacuum 
Cover—Cast Alumi- Inch Opening 
Size Minimum Maximum 
num. 2. Body — Cast “5 
Iron. 3. Flame Arrestor Bank | 3 3.2 16 0.5 
—Rolied Aluminum. 4. Plug— ‘ 2.5 16 0.5 
Synthetic Rubber. 5. Arrestor 4 
Spring — Steel. 6. Retaining Bb 10 2.0 16 0.5 
Ring—Aluminum. 7. Vacuum | 12 2.0 10 0s 
Ring-—Steel. 8. Retaining Ring 
Spring—Steel. 9. Hinge Pin 4 15 4 0s al 
— Stainless Steel. NOTE: Pressures in this table are for cast aluminum cover 
| and they will differ from other metals. Pressure ratings : 
NOTE: Bolt circle corresponds ! tequire a manufacturing tolerance of plus or minus 5 per 
to 150 ASA unless special L ' cent. Vacuum opening can be increased 
drilling specified. 


Black, Sivalils & Bryson, inc., 720 Delaware 
Section 2-234. Kansas City. Mo. 

Please send me new SAFETY HEAD catalog when ready. 
() Please have a BS4B SAFETY HEAD engineer analyze my relic! 
problem, without cost, or obligation to me. 


FREE ANALYSIS WITHOUT OBLIGATION 


Jim Myers. Sales Manager will have 
a BS4&B engineer analyze your volatile 
material tanks and submit suggestions 
to you WITHOUT COST OR OBLIGA. 
TION. Mail coupon or call GRand 6700. 
Kansas City. Mo. Do it now! 
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FRESH OUT OF AIR, SIR? 


Call on R-C dual-ability to move air or 
gas in any quantities for industrial uses 


When vou have a job of handling gas or air, in quantities from 


cfm to 100,000 cfm, Roots-Connersville will do it: effierently 


and economically, With many sizes and types, we can match 
blowers, exhausters and gas pumps closely to the job, to reduce 
first cost and operating costs, 

RA) dual-ability offers vou the exclusive, dual choice between 
Centrifugal and Rotary Positive designs. You can select: single- 
stage or multi-stage units, from our standard lines, with flexibility 
as to driv es and other accessories to meet vour needs. 

Po aid in your specifications, our air-and-gas specialists are at 
your serviee. With nearly a century of experience behind them, 


they can help vou solve almost any problem of handling air or gas. 


ROUOTS-CONNERSVILLE BLOWER CORPORATION 


504 Cresent Avenue, Connersville, Indiana 


Rotary Positive Gas Pump for 
handling refinery gas. 
Capecity 3,100 cfm. 


Type Ot Centrifugal Blower 
in off refinery operation. 
Capacity 11,750 cfm. 


ONE OF THE DRESSER INDUSTRIES 


Patents 


contained in the extract solution and «i! 
can be separated from the butene-1 by 
further treatment of this solution. Bu 
tanes and isobutylene present in the 
hydrocarbon mixture will be found m 
the raffinate traction 


U.S.P. 2,495,549. Separation of Ternary 
Gaseous Mixtures Containing Hydro- 
gen and Methane. |. Roberts to Elliott 
Company 
For separating the constituents of a 

ternary gaseous mixture containing hy 
drogen and methane and a constituent ot 
an intermediate b.p., and particularly tor 
separating hydrogen and methane from 
coke oven gas and the like, the mixture 
is compressed and then cooled in at 
least three stages to liquefy all con 
stituents with the exception of hydrogen 
he liquefied constituents are used to 
condense liquid reflux for rectifying 
them, and they are rectified to obtain 
substantially pure liquid methane and a 
gas of intermediate bp. This gaseous 
constituent is further treated and used 
as a cooling agent in the first cooling 
stage, while the liquid methane is used 
in the second cooling stage, and the 
hydrogen is used as a cooling agent in 
the first and third stages 


U.S.P. 2,495,555. Diesel Fuel. |) R 
Stevens to Gulf Research & Develop 
ment Company 
\ hydrocarbon Diesel fuel is com 

pounded with a minor proportion of a 

sulfurized cracked petroleum distillate I 

in an amount sufficient to improve the 

ignition qualities of the fuel. The addi 

tive shall contain 15-40 percent ot com 

bined sulfur and is obtamed by heating 

a cracked petroleum distillate with ele 

mental sulfur to a temperature above the 

melting pomt of sulfur but not above 

350° 


U.S.P. 2.495.842. Fractionation of Gases 
with Solid Adsorbents. Ro Gilliland 


to Standard Oil Development Com 
pany 
Ce and ¢ hydrocarbon fractions are 


separately concentrated from a AS Tix 
ture contaming C\-Cy hydrocarbons by 


means of a granular solid adsorbent in 


a process claimed in detail 


U.S.P. 2,495,850. Process of Extracting 
Aromatic Hydrocarbons. A. Lien 
ind to Standard Oj; 
Development Company 
A mixture of liquid aromatic and non 

aromatic hydrocarbons is extracted at a 


temperature of 50-150°F. with a com 
plex of REF, and an oxveenated organi 
compound im sufficient quantity to torm 
a diphasic separation \ fraction com 
prising essentially the non-aromatics and 
1 mnoer amount of the complex is thus 
separated trom a traction comprising 
essentially aromatics dissolved the 
mplex. Oxyvwenate alkanes, such as 
ethyl acetate r ethwvl ethe are exam 
ples of the useful organic compounds 


U.S.P. 2,495,852. Decolorizing Organic 
Substances. A. I’ Lien, BR. L. Ever 
me, and BH. Shoemaker to Standard 


Development Company 


1} mplex as in 2.496, 
851 is here employed in the presence of 
an aliphatic hvdrocarbon diluent for de 


me hydrocarbon oil 


U.S.P. 2,496,107. Recovery of Cyclopen- 


Petroleum Kefiner—l ol 29, Vo d4 
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Above: Garvocx 7021 Com- 
pressed Asbestos Sheet. Thick- 
nesses gy” to 4". Sheets 40° 
x 40” and larger. Below: Gar- 
Lock 7022, Gaskets cut from 
7021 sheet; all sizes and shapes. 


Gartock 7021 Compressed Asbestos Sheet Packing is an ideal 
gasketing material for use against high temperatures and extreme 
pressures. It is sufficiently compressible to compensate for normal 
irregularities in flange faces but resistant to plastic flow under heavy 
bolt loads. Specially recommended for severe oil and steam service. 
A Garlock representative will call upon request. 

THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Tulsa, Okla Houston, Texas Lox Angeles, Calif, 
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Motor Drive Herizontal Split Case 
Double Suction Centrifugal Pump 


4049 A 
Two Stoge Close Coupled Centrit- 
ugol Pump 


942 
Single Style, Packed Piston Pattern 
Steom Pump 


3918 


Horizonte! Duplex, Double 
Side Pot, Piston Type, 


Durable Duplex, Packed Piston Pot. 
tern Steom Pump Power Pump 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS /ND 


327 W. 


RECIPROCATING 
PUMPS 


Turbine Drive Horizontal 
Matti Stoge 


Patents 


Wasserkrug t 


ration 


Cyclopentadiene ts separated fron 
traction of the by 
coke a boiling range nea 
to that of cyclopentadiene, by passing 
this fraction into a polymerization zone 
where it is maintained in vapor phase 
at a temperature of 150-275°¢ tor a 
time sufficient to polymerize cyclopenta 
diene to dicvclopentadiene, but insuffi 
polymerization. The re 


cient for higher 
action effluent is 
of 40-170°¢ t 


Sulfolanes, for example as 


solvents in the 
bon mixtures 


hydrocarbon fraction of near bop. rang 


with the sullolame 
tvre m the presence of certain aliphatn 


alcohols as azeo 


properties 


U.S.P. 2.496.354. Method of Inhibiting 
Hydrogen Sulfide Corrosion of Metals. 
M oI \ 


Mover 


Cittes Service 


tadiene. 


dicvclopentadiene 
U.S.P 2,496,207. Azeotropic Distillation 
of Hydrocarbons from Sulfolanes. 
\. Handlos and G. J. Pierotti t 


Shell Development Company 


separation of hwdrocar 


tr 


H.S contaming 


production of crude oi) are mixed wit! 
a small proportion of melamine to sub 


stantially imbibit 


production and transport equipment 


An mijector engine fuel consists of 
sour hydrocarbon oi! boiling the 
diesel fuel range and an amount 
0.002-2 percent by volume of formalde 
hvde to render the oi) non-corrosive 


ferrous metal 


Mover and | 


Service Oh] ¢ 


The processes 


ents are related to that of ULS_P. 2.496 


354. Accords 


5-20 parts f tormalde 
hvde and 1 part of ammonia is used as 
the accordme 
? 496.595 an aqueous solutiot i 3-40 
parts of formaldehyde and one part 
hexamine is emplovwed; and aceordime 
to 2,496,596 various other amr reactive 


mip unds are m « 


formaldebwele 


U.S.P. 2,496,444. Diesel Fuel. | 


to Stanolind Pipe Line Company 


U.S.P. 2,496.594-6. Formaldehyde Cor- 
rosion Inhibitor Compositions. VI | 


tw 


Spaulding and B. kK 
National Steel Corpo 


produet light oof fron 


cooled to a temperature 


condense and collect 


ire removed from 


by distilling the mix 


ope former of specta 


and | {. Hersch t 
(hl Company 


brines obtained im the 


the corrosion of 


V. Cook 


M. Hersh to Cities 
mipany 


according to ese pat 


2 496,594 a 


mbination wit 


DESULFURIZATION 


U S.P. 2,494,687 


tans in the Presence of C-Nitroso 
pounds. |) ©. Bond 


Aromatic Com 
11 Pure ©) 


Company 

\ irl quid contatning met 

captans is mtimately contacted with au 

it itha on ‘ ntamime i sma 
al mit | so compound of ar 
ar ath ‘ i phen 
a u t © amimes and 
ct 


Oxidation of Mercap- 


Ag. 
BUILDERS OF OUTSTANDING PUMPS SINCE 1869 
Prager Pattern Steam Pump 
tine. 
Petr on Retner—l al 29. / 
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these laboratories 


Two views of the INSUL-MASTIC 


come the et Summit, 
most dependable 

COATINGS 
known to industry 


Here, at Summit, Illinois, a suburb of Chicago, modern equipment in a 
modern building produces INSUL-MASTIC, the most dependable coatings 
known to industry. 

Here, an up-to-date research laboratory, located in the same building, 
continually checks upon the quality of materials currently being pro- 
duced and seeks formulations of improved INSUL-MASTIC coatings 
for the future. 

Quality coatings can only be produced from materials of proven 
worth and to insure INSUL-MASTIC quality, high percentages of Gilsonite 
and carefully chosen and tested flake mica are used, together with other 
proven ingredients. 

INSUL-MASTIC coatings have been specified by industry as a rewsslt of 
long and rigid testing—meeting the most exacting demands. 

Now, in the plants of these companies, throughout the nation, 
INSUL-MASTIC PREVENTS CORRODING OF VALUABLE EQUIPMENT, 
VAPOR-SEALS AND PROTECTS THERMAL INSULATION, STOPS LEAKING 
WALLS AND ROOFS. 

Also, our cork impregnated coating . . . TYPE ''D"’ INSUL-MASTIC. . . IN- 
SULATES tanks, ducts and other vessels and PREVENTS CONDENSATION. 

INSUL-MASTIC can serve you. We invite your inquiries. 


A MAas> 


Insul-Mastic Corporation 20 


Representatives in Principal Cities 
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A New Achievement 
In Nigh Pressure Sealing 
lor Light Hydrocarbons 


mechanical 
sealing 
al its best...§ EAL 

7YPE-PS. 


Perfect Sealing on pumps pare, these features: It can be 


handling light hydrocarbons is __ installed on your present equip- 
requires no special 


being recorded wherever this ment 


new custom-built mechanical sleeves or machining .. . no 
seal is being used. DURASEAL added lubrication system 
—Type P.S. provides non-lub-_ is needed . . . made of selected 


ricated sealing up to 600 lb. materials to operate under 


pressures. Consider, and com- YOUR particular conditions. 


giiateee Get the facts...Write for Bulletin No. 427PR 
w 
aaa or ask for one of our field men to call. 


DURAMETALLIC | 


RALAMAZOO 


MICHIGAN 


SAN FRANCISCO + SEATTLE + TULSA + YOUNGSTOWN 


CORPORATION ) 


ATLANTA + BATON ROUGE FLA. + BOSTON + CHICAGO + CLEARWATER, FLA. + DALLAS 
DENVER + FORT WAYNE + HOUSTON + HUNTINGTON W.VA. + KANSAS CITY + LOS ANGELES 
NEWARK + NEW ORLEANS «+ PITTSBURGH + PORTLAND, ORE. + ST. LOUIS + SALT LAKE CITY 


Patents 


groups in the benzene ring. p-Nitroso 
phenol and o-nitroso m-cresol are ex- 
amples of these compounds They pro 
mote the oxidation of the mercaptans 
to disulfides. Alkali solutions contaming 
mercaptan extracted from hydrocarbons 
can be regenerated by this method 


U.S.P. 2,495,851. Desulfurization of Or- 
ganic Substances. A. P. Lien and 
BK. L. Evering to Standard Oil Devel 
opment Company 
The same type of extraction solvent 

complex as in U.S.P. 2,495,850 is em- 

ployed under identical conditions for 
desulfurizing a sulfur-bearing hydrocar 
bon material. The oxygenated alkane 
compound employed in this case in the 
solvent complex shall not have more 
than about 5 C atoms in the alkyl group, 
and the BF, in the complex shall be 
present in excess 


U.S.P. 2,496,536. Desulfurization of 
Crude and Cracked Petroleum Dis- 
tillates. C. ©. Hoover to Air Reduc 
tion Company, Ine 
For reducing the sulfur content of 

crude and cracked petroleum distillates, 
its vapors and those of a carboxylic 
wid, eg. naphthenic acid, are intimately 
contacted with preces of cuprous mate 
rial. A copper compound of the acid ts 
formed which reacts with the sulfurous 
material in the distillate to form stable 
opper-sulfur compounds and to liberate 
the organic acid which is contacted with 
more cuprous material for further de 
sulfurization of the distillate 


HEAVY OILS AND WAXES 


U S.P. 2,494,332. Extreme Pressure Lub- 
ricants. |. B. Cyphers to Standard 
Development Company 
An extreme pressure additive for min 

eral oi) base lubricants consists of a 


natertal of the formula R S—P—OR 

OR, 
wherem R, is a halowenated resin ester, 


und R, and Ry, are aliphatic hydrocarbon 
groups of 2-10 C atoms each 


U.S.P. 2,494,341. Lubricant Composition. 
I Lieber to Standard O81 Dewelop 
ment Company 
\ lubricant mprises a major pro 

sortion of a waxy mineral lubricating 
il and a pour-depressor consisting of 

ndensation product of 

05-5 mols of an alkyl mercaptan having 

1-20 ¢ ttoms, with | mol fi an aro 

matic hwer arbon with less than 20 ( 

itoms or an hydroxy derivative thereof 


U.S.P. 2,495,030. Flushing Oil. |. \\ 
Starrett t Standard Oil Company 
(Indiana) 


\ flushing otf consists essentially of 
‘ atalyticall retormed naphtha trac 
tion boiline between and 
omposed predominantly of mono- and 


ar. hydrocarbons, and 
20 percent of a neutralized P- and S 


mtaming reaction product of a phos 
horous sulfide and an olefin polymer 
with a mol. wt. of 150-50,000 


U.S.P. 2,495,478. Mineral Oil Composi- 


Petroleum Refiner--| ol. 29. No? 
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Designed by men who know automatic 
control valves, the K & M Bellows Seal is the 
ultimate in protection for valuable or toxic 
process fluids or in vacuum service where air 
infiltration would be serious. 

The seal is engineered to be uncondition- 
ally leakproof. Its efficiency is assured by its 
rugged simplicity . . . by ingenious functional 
extra safeguards inherent in the unique de- 
sign of the seal itself. 


Study the salient features as indicated on 
the cutaway view. Note also that the tube 
collar, the inner tube and the valve stem are 
positively sealed by welds — not threaded 
parts. The bellows, too, is sealed permanent- 
ly at the bottom of the inner tube by oa 
resistance weld; thus pressure is confined to 

the outside of the bellows 
where it can be more safely 
taken . . . furthermore, the 
bellows cannot buckle. 


Here is the absolute 
seal between valve stem 
and valve body. Simple. 
Strong. Sure. Constructed 
of 3 ply Type 347 or 316 
Stainless Steel, for pres- 
sures to 500 PSI and tem- 
peratures to 600°F. the 
K & M Bellows Seal is avail- 
able with any K & M Dia- 
phragm Motor Valve in 
sizes from % through 3 
inches with full travel in 
each size. 


Write for complete details. 


Sofety chamber 
with tell-tole 
pressure gouge 
provides extra 
protection 


Hexagonal stem 
guide in broached 
bushing inhibits 
sioner valve spin 
and torque 
transmittal to 


bellows 


Combination bel 
lows tube collor 
ond travel stop is 
welded to valve 
stem — safeguords 
seal against over 
travel, (If connot 
be odjusted in 
correctly on 
reassembly). For 
long life, half the 
seal’s trovel is in 
tension ond half 
is in compression 


Strategic welds 
between tube and 
bellows flange 
permit double 
gasketing 
doubly tight seal 
Teflon or stainless 
clad goskets are 


used 
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Patents 


tion. H. EF. Redman to Socony-Vac- 

uum Oil Company, Inc 

\ mineral oil fraction contains 01-10 
percent of an oil-soluble metal salt of an 
acidic P- and S-containing reaction 
product obtained by reacting at a tem 
perature of 100-175°¢ a phosphorus 
sulfide and an alkyl-nuclear-substituted 
primary or secondary aromatic amine 
or an alkyl-N-substituted secondary 
amine. The alkyl substituent of these 
compounds shall have at least 10 ¢ 
atoms 


U.S.P. 2,495,651. High Temperature 
Ball-Bearing Grease. K A. Butcosk 
to Socony-Vacuum Oi} Company, Inc 
\ lubricating wrease, suitable for the 

lubrication of ball bearings, roller bear 

ings, and the like at high temperatures, 

comprises a Major proportion of a mim 

eral lubricating oi] and 15-30 percent of 

an alkali metal soap of a fatty acid hav 

im an iodine number of 60-170. The 

“grease is compounded by incorporating 

the acid-containing ingredient in at 

least a portion of the oil, saponifying, 
and then raising the temperature of the 

mix slowly to 500-540°F. and thereafter 

holding this temperature for at least 20 

minutes to bring about substantial poly 

merization of the fatty acid component 


U.S.P. 2,496 508. Stabilized Organic Sul- 
fur-Containing Compounds. R. \\ 
Watson and L. W. Mixon to Standard 
Onl Company (Indiana) 

\ lubricant consists of a major 
portion of hydrocarbon 

sulfur compound whuicl 

and Q“.OO1-5 percent (hy 

latter) of an aliphatic epo 

chlorohyvdru 


U.S.P. 2,496,798. Rust-Inhibiting Lubri- 
cating Composition. H. |) Kluge to 
The Texas Company 
\ lubricating mineral of ts) com 

pounded with O.O1-3 percent by weight 

of a tert. dodecyl thiosucecimic acid of 

special constitution The additive im 

hibits the formation of ferric oxide rust 

on steel mm the presence of salt water 


PETROCHEMICALS 


U.S.P. 2,494,758. Condensation of Alde- 
hydes with Aromatics or Thiophenes 
in the Presence of Glauconite. Hi. |) 
Hartoug!l and Sardella_ to 
Secony-Vacuum Onl Company, Ine 
Aromatic hydrocarbons or thiophenes 

are reacted with ftormaldehyde the 

presence of glauconite at temperatures 
of at autogenous pressures 
and in the absence of water. Sub-resin 
ous and resinous materials are produced 


U.S.P. 2,495,286. Interpolymers of Car- 
bon Monoxide and Method for Pre- 
paring the Same. Vi. to 
b I lu Pont de Nemours & Com 
pany 
A mono-olefin heated with CO m 

the presences tf a peroxy ompound 

catalyst and im the absence of a Friedel 

Cratts catalyst under increased pressure 

at a temperature of 25-350" (¢ An inter 


polymer of olefin and CO) is obtained 


U.S.P. 2,495,332. Oxidation of Hydro- 
carbons. MH. Kotzebue to Celanese 
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Patents 


Corporation of America 

Hydrocarbons are subjec ted to an 
initial partial oxidation with oxygen con- 
taming an imert gaseous diluent at in 
creased pressure under such conditions 
that a temperature of 600-900° F. is de- 
veloped and maintained. The resulting 
gaseous reaction mixture ts further oxid 
ized with added oxygen free of imert 
liluent, whereby a temperature higher 
than that of the initial stage is produced 
Partial cracking of unreacted hydrocar 
bons present and formation of additional 
xygenated organic compounds is ef 
tected in the second stage 


U.S.P. 2,495,567. Preparation of Acid 
Derivatives from Unsaturated Com- 
M. Carmack and D. L, F 
to Rohm & Haas Company 
alkene or an arylalkene, e.g. sty 
ene, is heated with aqueous ammonium 
polysulfide to a temperature above 110 
C. Carboxylic acid amides, eg. phenyl 
acetamide, are produced. On heating an 
arvialkene with sulfur and morpholine 
in proportions such that the mixture 
ontains sulfur and morpholine 
wmounts more than equivalent to the 
hydrocarbon, a thioamide of a mono 
arboxvlic acid is obtained 


U.S.P. 2,495,665. Apparatus for Produc- 
ing Acetylene. (). Spring to Danciger 
Onl & Refining Company 

apparatus are claimed 

of acetylene by the 

ncomplete combustion of hydrocarbons 
his apparatus makes possible a homog 
eneous and substantially imstantaneous 
mixing of the hydrocarbons and air, re 
sulting in a much more nearly quantita 
tive pyrolytic reaction. Decomposition 

4 the formed acetylene is inhibited by 

juickly quenching the reaction products 


U.S.P. 2.496,251. Alcohol Process. H. (>) 
Mottern to Shandard Oil Develop 
ment Company 
\ hydrocarbon stream containing 

ormal olefins and 2-14 percent tert 
lefins is contacted with strong mineral 
acid in an absorption zone An acid 
extract phase of the normal olefin and 
1 hydrocarbon phase containing dis 
solved dialkyl! ester of the normal olefin 
ind the mineral acid are formed. On 
iwdrolyzation of the extract phase sec 
monohydric aliphatic alcohol is recov 
ered. A’ hydrocarbon solution of said 
lialkwl ester and traces of strong min 
ral acid are added to the hydrocarbon 
stream prior to its introduction into the 
absorption zone, whereby the formation 

polymers can he substantially 

stricted 


U.S.P. 2,496,358. Process for Producing 
Condensation Products. |. Ross and 
\. L. Gebhart to Colgate-Palmolive 
Peet Company 
Peroxide-contaminated olefins are 

treated by chemical reaction to destroy 

the peroxides. The treated material is 
listiled to recover purihed olefins and 
then heated with a compound having an 

tlpha-beta-enal group and up to 7 C 

stoms, e.g. with maleic anhydride, in 

about stoichiometric proportions at a 

temperature of 150-250° C. for 1-4 hours 

“imple condensation products of said 

ompound with the olefin are produced 
high yield 


TO KCEAUCE YOUR SLURRY PUMPING 


SLURRY PUMPS 


] ‘Pacific's special design provides maximum protection for 
wearing rings, shaft sleeves and packing. 


2 Precision workmanship insures the perfect fit necessary to 
prevent destructive cutting of parts caused by 
leakage from high to low pressure areas. 


All parts are fabricated from materials selected for strength, 
toughness and resistance to erosion and corrosion. 


A combination that decreases frequency of down time, 
decreases frequency of parts renewal and 
decreases maintenance cost. 


yr my 
erto’ ance ree d of thre 
recor h fi Slurry 


t 
in one plan a 
7 inspec 
un—on stream 270 days 
stream. - 420 days— ™ 
2nd run— OF 


3rd run—on stream 
Total On Stream. - 1110 days 


nade on | pum 
the condition ¢ 


2nd inspection 


p only No parts 
f the pump 


Ist inspection | 
were replaced 
as perfect 

tion each pump was 

2 spec 

0 and shaft sleeves were rep 


nd the impeller in one. 
average! 


On the 
Wearing mngs 
in all 3 pumps & 


icnol Pertormonce? 


acific pumps inc. an 


Except 


HUNTINGTON PARK, CALIFORNIA 


Export Office: Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities 


{pril, 1950—A Gulf Publishing Company Publication 


| 
> 
| 
SPECIF 

i e 

4 

| Write for 
Bulletin 
86a 

PR-10 
7 PUMPS 


ust MACBETH seano 


FLAT GAUGE GLASSES 
for high pressure boiler service 


Two types of MAC- 
BETH brand Flat Gauge 
Glasses available for 
high pressure service — 
Type A (Plain) use in 
pairs with water column 
between—Type B (Re- 
flex) with full length 
prisms—vuse singly with 
prisms on water side. 
Made of hard, chem- 
ically resistant glass. 
Outlast all other 
types. Designed for 
pressures up to 1500 
p.s.i. for steam boiler use, 
and up to 5000 p.s.i. 
at normal temperatures. 


Call your nearest Warehous- 
ing Distributor, He stocks 
MACBETH brand Flot Gouge 
Glosses, PYREX and CORN- 
ING brand Tubvler Gouge 
Glasses, PYREX brand sight 
glosses, Oll Cup and Lubrico- 
tor Glasses. 


Patents 


U.S.P. a Catalytic Hydration of 
Olefins. F. Deerme to Union Oil 
Company California. 

Olefins are contacted in the presence 
of 15-75 percent water vapor with a hy- 
dration catalyst comprising an oxygen- 
containing phosphorus acid or mixtures 
of such acids and minor proportions of 
metal salts thereof, distended on a silica 
support. Details of the preparation of 
this catalyst are claimed 


U.S.P. 2,496 659. Production of Nitriles. 
W. |. Denton and R. B. Bishop to 
Socony-Vacuum Oil Company, Inc 
An olefin with up to 10 C atoms is 
mtacted with gaseous ammonia at a 

temperature of 850-1075° F. in the pres 

metal salt of molybdic or 
acid, Nitriles with at 2 ¢ 
produced 


ence oa 
tung least 


s are 
U S.P. 2,496 660. Production of Aromatic 
Nitriles. W. |. Denton and R. B 
tishop to Socony-Vacuum Oil Com 
pany, Im 
according to this patent 
that of U. S. P 
trimethyl 


The pr 
closely 
? 496.659 


related to 
oluene, xvienes, 


or Styrene are here employed 
Uranyl or iron molybdat« 
Aromatic nitriles 


benzenes, 
as the charge 
are used as 
are formed 


catalysts 


U.S.P. 2,496,661. Production of Nitriles. 
W. L. Denton to Socony-Vacuum Oi! 
Company, Inc 
\ process similar to that of U.S.P 

2,496,660 is employed for the manufac- 

ture of nitriles from certain other alkyl- 

substituted aromatic hydrocarbons. The 

process, however, is not restricted t 

the use of any special catalysts 


U.S.P. 2,496,669. Copolymerization of 
Thiophene with Styrene. |. R. Meadow 
and A. A. O'Kelly to Socony-Vacuun 
Oil Company, Inc 
rhiophene and styrene in a mol ratic 

of 1-3:3-1, respectively, are contacted in 

the presence of HF in amounts of 1-25 

percent of the thiophene. Synthetic 

resins are obtained 

U.S.P. 2,496,697. Styrene-Substituted 
Benzalacetophenone Copolymers. fF 
C. Chapin to Monsanto Chemical 
Company 
Fifty to 98 percent of styrene and 

50-2 percent of a benzalacetophenone are 

mixed and heated in the presence of a 

peroxide catalyst. Copolymers of hig! 

heat distortion points and high softening 

»btained 


pomts are 


POLYMERIZATION 


AND CONVERSION 


U.S.P. 2,493,948. Copolymers of Diallyl 
Fumarate and Styrene. Davies 
and A Esterly to Catalin Corpo 
ration of America 
\ mixture of 17-80 percent of diallyl 

fumarate and 83-20 percent of styrene 

is copolymerized under special condi 
tions m the an organic per 
catalyst 


presence of 


oxide 


U.S.P. 2.493 965. Emulsion Polymeriza- 
tion of Styrene. |. Haefele to 
U S Rubber 
Im the 


stvrene, a 


Company 
polymerization of 
styrene and 
sphate plas 
presence ot 
alkali soap 
atoms, al 
benzene 
emul 
whicl 


emulsion 
mixture of cer 
tain phthalate- or triaryviphe 
ved im the 
of an 
with 12-24 ¢ 
and alkali lodecvl 
obtain a polvstvrene 
high solids content 
agulate prematurely 


ticizers ts empl 
speci proportions 
a tatty acid 
sulfate 


mate to 


U.S.P. 2,494,326. Emulsion Polymeriza- 
tion Process. KF Arundale to Stand 
ind Oil Development Company 
Im the 

conjugated 

alone of n 


polymerization of a 
diolefin with 4-6 C atoms, 
mixture with styrene or 
0.125-1.0 percent of an ali 
phatic mercaptaim mixture consisting of 
percent dodecyl, percent tetrace 
evl, and 15 percent hexadecy! mercaptan 
ration modifier. Rub 
materials of unproved uniform 
better physical properties are 


emulsion 


acrylonitrile, 


is used as polymert 
like 
itv and 


obtained 


ber 


U.S.P. 2,494,337. Apparatus for Contact- 
ing Finely Divided Solid Particles 
with Gaseous Materials. Henim 
inmger to Standard Ohl Development 
Company 
apparatus 

with finely 


Details are cli d of at 


or treating vapors vases 


solid contact material, particu- 
conversion of hydrocarbons 


divided 
larly im the 
The vapors or gases are passed throug! 
the reaction zone countercurrent to the 
flow of the contact material, and the 
velocity of the gases is so adjusted that 
the solid party les are fluidized. Contact 
ing means are provided in the reaction 
zone to insure intimate contact betweer 
the and the 


solids gases 


U.S.P. 2,494,510. Polymerization of Pro- 
pylene in the Presence of Isobutane. 
Fk. C. Hughes and H. M. Stine to The 
Polymerization Process Corporation 


A reaction cl 
isobutane free of 
ing 5-50 percent by 
butane is passed over 
or phosphate catalwst at a 
350.500°F. and 
pst. Normally liquid olefinic polymers 
of propylene are tormed which are use 
motor fuel component. The 
remains substantially unre 


arge of propylene and 
butylene and contain 
weight of the iso 
a phosphoric acid 
temperature 


a pressure of 200-1500 


ful as a 
isobutane 
acted 


U.S.P. 2,494,556. Treating Clay Cata- 
lysts Used for Conversion of Sulfur 
Containing Feeds. G F. Hornaday t 
Houdry Process Corporation 
In the conversion of a hydrocarbor 

stock containing at least 1.5 per 

cent sulfur to hydrocarbons of improved 

motor fuel value in the presence of a 

clay catalyst containing iron compounds 

the catalyst ts passed from a conversior 
where it is contacted with the 
at cracking temperatures and the 
iron compounds dre converted to iror 
sulfide, to a regeneration where 
the catalyst is contacted with an oxygen 
centaining was to burn off carbonaceous 
deposit. The regenerated 
cycled t the conversion 
portion of the catalyst 


charge 


zone, 
charge 


fone 


catalyst ts re 
zone atter a 


has been freed 
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CASE HISTORY 


How Du Pont Service Solved a Tetraethyl 
Lead Storage and Handling Problem 


WEIGH TANK 


Diagram showing original set-up of TEL weigh tanks 
in large refinery. Operation of blending piant was inflex- 


ible because each tank could only be used individually ‘ 


Blending plant diogrom after redesign by Dv Pont TEL 
operating division. Complete flexibility was obtained os 
well as provision for future expansion when desired. 


USE bu PONT TETRAETHYL 


A large refinery was using two tetraethyl lead 
weigh tanks which had been installed at different 
times as the plant increased in size. Because each 
tank had been set up as a separate unit when put in, 
blending operations were not as flexible as desired. 


As demands on the blending equipment in- 
creased the refiner sought some method of improv- 
ing the flexibility of his present TEL blending plant 
and at the same time provide for the addition of 
expanded storage and weigh tank facilities. 

The Du Pont field representative was called in 
for his recommendation. After careful analysis of 
the problem, he made a proposal which: 


Gave maximum flexibility and economy i 


through modernization of present installa- 
tion. Provision was made to use existing fit- 
tings and other parts wherever possible to 
keep cost at a minimum. 


Also provided for future installation of addi- 
tional weigh tank to handle long range 
growth. Design enabled new facilities to be 
hooked into present ones when built, but 
did not require that money be spent for new 
storage until needed. 
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Du Pont provides com- 
as plete design service 
for all TEL handling 
ae tings and other spe- 
"| cial parts for blending 
plont construction, re- 
SECTION AA pair and modernizo- 
Ci tion may also be ob- 
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Du Pont Services Provide Safe, Practical, 
Economical Solutions to Your Problems 


This case history, where the Du Pont field representative 
was able materially to improve the flexibility of an exist- 
ing installation, and provide for future expansion is but 
another example of Du Pont TEL services in action. 

Whenever you have a problem involving TEL han- 
dling, blending or storage, call your Du Pont Petroleum 
oped Nitrome Chemicals Representative. His recommendation, based on 
ent tor seine nich experience in handling a wide variety of such problems, 
These ond will offer a safe, practical and economical solution. 


der the wode NOME detonated ever This is only one of the many services Du Pont provides 
Ww meyrequrcospete FL, in connection with its tetraethyl lead compounds. Others 
ond explosives are: Safety, Technical, Research, Medical, Marketing and 

Du Pon to finished Field Laboratory. 


the industry 


produ< 


us. pat off 


BETTER THINGS FOR BETTER LIVING... Through Chemistry 


£.1.DU PONT DE NEMOURS & COMPANY (INC.) 
PETROLEUM CHEMICALS DIVISION 
Wilmington 98, Delaware 


District Wilmington, Del. Chicago, ill. Tulse, Obie. 
Laboratories: | Hovston, Texas Monte, Calif. 


District Wilmington, Del. Chicogo, Ill. - Tulse, Ole. 
Offices: Houston, Texas Los Angeles, Calif. 
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of iron sulfide and then returned to 


the system 


U.S.P. 2,494,585. Olefinic Polymeriza- 
tion in the Presence of Fluorine Com- 
ds. J. S. Saylor Jr. to Standard 

Oil Development Company. 

A mixture of an isoolefin with 4-7 ¢ 
atoms, e.g. isobutylene, and a polyole- 
finic hydrocarbon with 4-14 C atoms, 
¢.g. isoprene, is kneaded at a tempera- 
ture of —20° to —164°C. in the pres- 
ence of a Friedel-Crafts catalyst and a 
chlorofluoro alkane which is solid at 
the reaction temperature and volatile 
below 100°F., e.g. dichlorotetrafluoro- 
ethane 


U.S.P. 2,494,695. Pyrolytic Conversion 
of Hydrocarbons with Recovery of 
Coke. F. R. Fisher to Sinclair Re- 
fining Company 
A hydrocarbon charge oil is passed 

in contact with a bed of metal balls 
maintained at coking temperature and a 
pressure of 100-500 psi. until a heavy 
coke deposit is formed on the balls. On 
suddenly releasing the pressure, the 
coke is broken and can then be easily 
separated from the balls 


U.S.P. 2,494,924. Polymerizing Styrene 
in Iron Vessels. |. |.. Amos and E 
Stober to The Dow Chemical 
Company 
Details are claimed of a process for 

the mass polymerization of monovinyl 

aromatic compounds of the benzene 
series in closed iron vessels 


U.S.P. 2,495,133. Treating Hydrocarbons 
with Hydrofluoric Acid. J. A. Ridg 
way Ir. to Pan American Refining 
Corporation 
The effluents of the conversion of 

heavy hydrocarbon oil by HF are sep 
arated into an oil phase and a HF 
phase. Both phases are subjected to 
further treatment to recover the con- 
version product and a HF-soluble oil 
absorbed HF which is 
recycled 


U.S.P. 2,495,137. Polymerization of Bu- 
tadiene. G. P. Rowland Jr. to The 
Firestone Tire & Rubber Company 
In the polymerization of butadiene, 

a surface is coated with a solvent ce 
ment of a previously formed butadiene 
polymer having suspended therein finely 
divided sodium in an amount of 0.5-10.0 
percent of the polybutadiene ultimately 
produced. The solvent is evaporated 
from the cement. The thus obtained 
coating, a polybutadiene with suspended 
sodium therein, is contacted with gas- 
eous butadiene to be polymerized 


U.S.P. 2,495,262. Catalytic Treatment 
and the Regeneration of Catalyst in 
Stationary Beds. FP. C. Keith to 
Hydrocarbon Research, Inc 
\ charge stock, e.g. gasoline hydro- 

carbons obtained by a Fischer-Tropsch 
synthesis, is supplied under reaction con- 
ditions to an intermediate portion of a 
catalyst mass and directed toward one 
extremity thereof. A regenerating agent 
is introduced at the other extremity of 
this mass. Reaction and regeneration 
products are withdrawn together from 
the first-named extremity. The flow of 
the reactant feed through the mass ts 
periodically reversed 


U.S.P. 2,495,648. Hydrocarbon Treating 
Process. H. H. Voge, G. M. Good, 
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and B. S. Greensfelder to Shell De- 

velopment Company. 

A mixture of straight chain olefin and 
an isomeric branched chain olefin with 
4-6 C atoms is contacted with a silica- 
alumina, silica-magnesia, silica-zirconia- 
alumina, or alumina-boria, or an acti- 
vated clay cracking catalyst at a tem- 
perature of 300-450°C. and a pressure 
of 1-10 atms. These conditions are cor- 
related so that excessive cracking of 
the olefins is avoided. The contacting 
is discontinued when the bromine num- 
ber of the product corresponds to the 
content of the straight chain olefin in 
the mixture. The branched chain olefin 
is thus selectively converted to the cor- 
responding isoparaffin, while the straight 
chain olefin is recovered in concentrated 


HEAT 
EXCHANGERS 


Patents 


form. The required hydrogen is sup- 
plied by decomposition of some of the 
olefin or from an added hydrogen donor, 
such as cyclohexane. 


U.S.P. 2,496,222. Continuous Process for 
Emulsion Polymerization of Unsatu- 
rated Compounds. FE. C. H. Kolvoort 
and G. Akkerman to Shell Develop- 
ment Company. 

A non-acidic emulsion in water of a 
vinylidene compound with one sifigle 


CH =C to C 


unsaturation contains as emulsifier an 
alkali metal salt of a hydrocarbon sul- 


group as the only C 


cleaned chemically cuts out-of-service time 


E quickest and (in the long run) cheapest 


way to clean tubular heat exchangers is the 


SEND for this FREE Booklet. 
Icis full of useful information 
on general maintenance 


of the Petroleum Industry — 
Production, processing, 


in-place method of circulating hot solutions of 
chemical cleaning d 


Much quicker, 


more thorough than lancing with air or steam. 
No danger of damage to metal surfaces as with 
rodding, drilling, or fish-sawing. 


For the complete Oakite story on cleaning and 
descaling exchangers, other equipment, write 
nearest address below. Interesting literature— 
personal in-plant services freely available to 
you without obligation. Send today to Oakite 
Products, Inc., 44C Thames Street, New York 
6, N.Y. 


+++ + cleaning. Coversall divisions «++ + Technical Service Representatives in Principal Cities of U.S. Canada . . 


OAKITE 


PETROLEUM SERVICE DIVISION 


gf 

| 

aif 

F 
a 

af tg 
a 

3 

| 
| 

trans 

209 


MONEL MESH by JELLIFF 


Even though your filters did not ¥& 
have JELLIFF MESH as original + 4 
equipment, you can still 
bring them “up to snuff.” & 


WHEN YOU REPLACE MESH + + REPLACE WITH 


THE C. 0. 


Not only Monel, either. Any ductile 


J E L LI FF metal inert to your process—any mesh 


MANUFACTURI 
CORPORATION 
SOUTHPORT, CO 


up to 200 x 200 or 50 x 750—in any 

suitable weave and cut to size and 

shape per your blueprints, ready to 

slip into place for a long, useful, low- 
cost life. 


FILTERS 


WHEN YOU SPECIFY MESH 
- « « SPECIFY JELLIFF’S 


* witl CLOTH StRaint 
W rite Department 16 


Anyway you figure it.... 


You get TWICE 
the VALUE with... 


Clark 
STEAM TRAPS 


The amazing new Clark Duo-Step design actually doubles 
the drainage capacity of Clark Steam Traps. This means 
double value anyway you figure it. Now you can use smaller, 
less expensive traps for larger drainage jobs or get twice 
the drainage from traps you have been using. 

Sound good? Itis! Better look into Clark Duo-Step today and 
Start saving real money On your steam trap requirements. 


GET THE WHOLE AMAZING STORY... 
SEND FOR THE DUO-STEP FOLDER TODAY! 


THE CLARK MANUFACTURING COMPANY 
1847 East 38th St., Cleveland 14, Ohio 


Patents 


fate or sulfonate wherein the hydrocar- 
bon radical contains 10-20 C atoms. This 
emulsion is introduced into one end of 
a reaction space with the addition of a 
peroxide catalyst and sufficient water- 
miscible acid to obtain a pH of 1.5-4 
in the emulsion and is passed through 
this space under polymerizing conditions 
at such a rate that at least 40 percent 
of the vinvlidene compound is polymer- 
ized. The emulsified polymer is continu- 
ously withdrawn from the other end 
of the space 


U.S.P. 2,496,390. Cyclic Ether Peroxide 
Catalyst in the Polymerization of 
Conjugated Diolefins. H. M. Guinot 
to Les Usines de Melle (Soc Anon.) 
Polymerization of conjugated diole 

fins is effected in the presence of a 
peroxide of a cyclic ether, the carbon- 
oxygen nucleus of which contains two 
oxygen atoms and 3-6 C atoms, at least 
two of these C atoms being directly 
linked together 


U.S.P. 2,496,653. Continuous Bulk Poly- 
merization of Styrene. |. Allen Jr, 
V. R. Marshall and G. F. Wightman 
to Union Carbide & Carbon Corpo 
ration 
Details are claimed of a continuous 

process for polymerizing styrene in a 

closed system. No solvents, stabilizers, 

emulsifiers, or the like need be added 
for the operation of this process 


U.S.P. 2.496 864. Emulsion Polymeriza- 
tion of Styrene. F. F. Fiedler and 
( R. Lueas to General Electric 
Company 
Details are claimed of a process for 

the production of crystal-clear poly 

styrene free of discoloration by emul 
sion polymerization of styrene 


HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 


2,493,917. Catalytic Conversion. 
J. Henestebeck to Standard Oil 

ompany of Indiana 
In a Fischer-Tropsch synthesis pro 
cess, an annular bed of catalyst is ro 
tated in the conversion zone and is 
maintained there partially immersed in 
a lhquid which is inert with respect to 
the catalyst. The CO/H, mixture is 
continuously passed through the non 
immersed portion of the bed under con 
version conditions. The liquid can either 
be a cooling liquid, and the bed is then 
rotated at a rate sufficient to prevent 
overheating of the catalyst. In this case 
the liquid can be at least partially vapor 
ivable under conversion conditions, so 
that cooling ts effected by partial vapor 
ation of this liquid. Or, the liquid can 
he a solvent for contamimants deposited 


on the « ataly st 


U.S.P. 2,494,561. Combination Process 
for the Hydrogenation of Carbon Mo- 
noxide and the Production of Ammo- 
nia. |. C. Kemp Ir. to The Texas 

ompany 
atalyst emploved for and 
actiwitw bw the svnthesis of 
ammonia from nitrogen and hvdrowen 
is subsequently emploved for converting 
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a CO/H; mixture to hydrocarbons. The 
catalyst ix then regenerated to its origi- 
nal activity and re-used for the ammonia 
synthesis, 


U.S.P. 2,495,278. Dehydrogenation of 
Alkyl Aromatic Compounds. J. F. 
Nickels to Koppers Company, Inc. 
Vapors of alkyl! aromatic hydrocar- 

bons with at least 2 C atoms in the 

alkyl group are mixed with a large ex- 
cess of steam. The steam-vapor mixture 
is passed at 500-700°C. through a baux- 
ite catalyst containing a minor propor- 
tion of alkali metal carbonate. Dehydro- 
genation is effected, e.g. the production 
of styrene from ethylbenzene. 


U.S.P. 2,496,253. Production of Xylenes. 
G. Purcell and D. C. Hausch to Shell 
Development Company. 

Details are claimed of a process for 
the production by dehydrogenation of 
xylene from a hydrocarbon mixture con- 
sisting of a predominant proportion of 
dimethyleyclohexane and of open chain 
paraffins with similar volatility to the 
dimethyleyclohexane and to a xylene 
of simlar C skeleton 


U.S.P. 2,496,265. Hydrocarbon Synthesis 
Process. J. P. Bilisoly to Standard Oil 
Development Company 
Carbon monoxide and H; are reacted 

in the presence of a fluidized catalyst 

of the VIII group of the periodic sys 
tem and a difficultly reducible metal 

oxide promoter, both associated with a 

silica gel carrier. This catalytic mass is 

formed by a process claimed in detail 

Normally liquid hydrocarbons are 

obtained 


U.S.P. 2,496,342. Method for Forming 
Synthesis Gas. B. G Gillespie to 
Standard Oil Development Company. 
Methane is contacted with CQO,-gas 

in the presence of a copper catalyst car- 

ried on activated carbon at an elevated 

temperature not exceeding 1350°F. A 

gaseous mixture is obtained containing 

H, and substantial amounts of CO in 

proportions suitable for the Fischer- 

Tropsch synthesis. 


U.S.P. 2,496,343. Red-Iron Oxyde Type 
Fluid Catalyst for Hydrocarbon Syn- 
thesis. B. G. Gillespie to Standard Oil 
Development Company 
A CO/H, synthesis gas mixture is 

contacted at synthesis conditions with a 
fluidized mass of sintered, reduced, iron 
oxide particles obtained by incorporat- 
ing into red-iron oxide powder a pro- 
motional amount of KsCQO,, reducing the 
resulting composite including a sinter- 
ing treatment in a hydrogen-containing 
atmosphere at 1600°F., and grinding the 
sintered product 


Oil Change Said Not Needed 
With Car's Use of Filter 


No oil changes in a car is necessary, 
according to J Housley, an Alu- 
minum Company of America engineer, 
with the use of a filter called a “treater,” 
being developed by company engineers, 
and said to pact nine-tenths of the 
wear to a motor from sludge. The filter 
employs a cartridge which contains 
highly activated alumina, obtained in 
the processing of aluminum ore. The 
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You Get 


FASTER-SMOOTHER 


Tube Rolling 


® Loose collar remains stationary against tube end or sheet, re- 
ducing friction to a minimum. Prevents pulling of tube and will 
not mar sheet—specially ECONOMICAL for production work. 
Expanders may be adapted for use with Automatic Torque 
Controlled Operating Units, for precision tube rolling. 


For Complete Details... see Your Dealer, or Write Today 


Whe 


DAYTON I 


THE PUMP FOR 
PETROLEUM PRODUCTS 


Put this pump in your pipeline! Kinney HQ 


Rotary Pumps handle the + 


Wiedeke Compuany 


Pump to do the job ond save you money. 
Available plain or steam-jacketed for copac- 


jobs easily, efficiently, economically. Steep 
helical rotors, synchronized by quviet-operat- 
ing timing geors, have a single function: to 
pump liquids and pump them fast. The HQ 
is not @ gear pump .. . it's a positive- 


Pp 


unit d d to give true 
pumping efficiency at lowest cost for opera- 
tion of maintenance. Whether it's gasoline 
you re handling, abrasive crudes, or viscous 


asphalt — there's a stondord Kinney HQ 


ities to 3,000 bbls. per hour. Get the com- 
plete story on Kinney Rotary Pumps: write for 
Bulletin 148. Kinney Manufacturing Com- 
pany, 3596 Washington St., Boston 30, Mass 


Representotives in New York, Chicago, Cleve- 
land, Philadelphia, Los Angeles, San Fran- 
cisco, Seattle, New Orleans, Houston. 


: 
IDEAL 
with Tube Expanders 
Ball Bearing-Adjustable 1) 
Thrust Collar = - = 
of No. 255 
= 
No. 270 
| 
KINNEY 
biz 


alumina acts to sponge acids from the | 
oil, it was explained. 

The aluminum company has installed | 
the filter in all of the cars in its power 
division, at claimed sayings of ” in 
the maintenance of each engine during 


40,000 miles of driving. 
LP-Gas Promotion Planned AMMON 1A 


A national promotional program 
presenting the LP-Gas industry, and (REFRIGERATION 


sponsored by the Gas Appliance Manu- GRADE) 
facturers Association, the Liquefied Pe- 
troleum Gas Association, and the Natural 
Gasoline Association of America is un- 
derway. The project seeks to stimulate 
and assist sales, advertising and promo- 
tion of LP-gas promotion at the local 
level, sunaeiiiiate gains made in recent 
years by the industry, and to expand 
national markets for LP-gas, LP-gas 
appliances and equipment. Participants 
are producers, distributors and dealers, 
manufacturers of handling and regulat 
ing equipment, tanks and cylinders, 
makers of LP-gas ranges, water heaters, 
heating equipment, refrigerators and 
other appliances 


Polytechnic Receives Grant 

The Research Corporation of New 
York has made a grant of $5500 to 
Polytechnic Institute of Brooklyn in 
support of a $6800 research project tor 
1950-51 on the study of plate efficiency 


< HILDERS in distilling columns, under the direc 
tion of Ju Chin Chu, associate professor 
ALUMINUM WEATHERPROOF of chemical engineering. Two produc 


toral fellowships for the project are 
JACKETING available at the annual stipend of $2000 
Applications should be submitted 
sromptly to Professor Donald F.Othmer, 
the ONLY “‘Engineered”’ Chemical Engineering Depart- 
jacketing for insulated lines ment, Polytechnic Institute of Brooklyn 
Pipe insulation is expensive. Elim- 
bots conti repairs and maintenance Instrument Exhibit Slated 
by installing Childers Aluminum Scientific and industrial instruments 
Jacketing . . . the only weather- and devices for measurement, inspection, 
proofing designed to do one job and testing and automatic control will be in 
one job only .. . protect your inside cluded in the fifth national instrument 
and outside insulated lines. And be- conference and exhibit to be held Sep 
cause it is aluminum, it requires no tember 18-22 in Buffalo, N. Y., Memorial 
in ing, no maintenance. Auditorium. Technical sessions will be 
“We used to paint our outside conducted also by The Instrument So 
lines every two years until we in- ciety of America, American Institute of 
stalled Childers Jacketing. This Physics, Industrial and Regulators Divi 
maintenance cost about the same as sion of the American Society of Me 
Childers jacketing installed. And, of chanical Engineers Instruments and 
course, we do not have to paint our Measurements Committee of the Ameri 
lines now.’’* can Institute of Electrical Engineers, 
* Maintenance Engineer in a Southwest 
Refinery 


Comes complete with moisture barrier for 
positive protection from inside corrosion Socony Renews Five Grants 
SEND POR FREE SAMPLE As ll 
part of its program for 20 fellow 
NO COST OR O 
ships in colleges and universities during 
1950-51, Socony-Vacuum Oil Company, 


Inc. has renewed five $2000 fellowships 


C to Brown University, University of Wis 

ER consin, the University of Oklahoma 
} Beevers lowa State College, and the University 
| of Notre Dame. The total represents 19 


pack 


CHILDERS MANUFACTURING CO 
Dept. PE4 


DIRECT SERVICE 
FROM 
PRODUCING POINT 
TO USER IN 


TANK CARS 


and 


CYLINDERS 


Discuss contract 


shipments or 


and the National Telemetering Forum 


spot orders with 


renewals and one new fellowship 
Socony-Vacuum started the program 
three years ago in cooperation with tw 
affiliates, Magnolia Petr jeum Company 
and General Petroleum Corporation 


1 
4 


alc ec es 
Service Oil Company and Cities Service COMPANY 
Pipe Line Company received safe worker Executive & Sales 
cards last month in recognition of a total : a Sa x 
of more than 34,600 years of work with . 
out lost-time accidents. Each employe 
averaged about nine vears of safe 


work 


625 Vale St. Houston 7, Texas 

Yes, mail me « free sample of your jack 
etine 

Name 

Tithe 

Company 

SMreet 


City State 
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Applied Chemistry Journal 

Complete English translation of the 

Applied Chemistry of the 

SSR is available to American research 
laboratories and libraries. Subscribers to 
the English translation are said to re- 
ceive complete translation of each 1950 
issue within 7 weeks after its arrival in 
this country, and several months in ad- 
vance of the abstract literature. Sub- 
scription to the entire Volume XXIII 
(1950) of the “Journal of Applied Chem- 
istry of the USSR” in English trans- 
lation is $80. 

“The Journal of Applied Chemistry of 
the USSR” will be translated simul- 
taneously with the “Journal of General 
Chemistry of the USSR,” which Consult- 
ants Bureau is also publishing in English 
translation. The January, February, 
March, April and September (1949) is- 
sues of the latter journal are available 
in English. Subscribers to the English 
translation of the Journal of General 
Chemistry of the USSR will receive all 
1949 issues by June 30, 1950, and all 
1950 and subsequent issues within eight 
weeks after receipt of each issue in the 
United States. Annual_ subscription to 
the Journal of General Chemistry of the 
USSR in English translation is $95. 


Brazil Fuel Shortage Solution 
Large-scale exploration of several 
promising oil shale deposits in Brazil 
offers a partial solution to the fuel short 
ages which have hampered that coun- 


try’s industrial and economic develop- THE DEPENDABLE STANDARD 
eee 


ment, according to the Bureau of Mines 


Oi shales and other roc ks from which ; . | MODERNIZED WITH MANY ADVANTAGES FOR 


oil can be retorted have been found in 

ten Brazilian states, but the chief de- ; ; 

velopment work has been done in the i APPLICATOR, ENGINEER, USER 

Tremembe-Taubate area deposits, which 

are in the Paraiba River Valley in the , 1. Lighter Weight 6. Cleaner 

state of Sao Paulo, Other deposits pos- 

sibly suitable for development are the ' 2. Lower Thermal 7. More Durable 

Marahu or Marahui to shales in the Conductivity 

state of Bahia, and the iraty blac k shales, 3. Controlled Uniformity 

extending through the states of Sao : \ 2 9. Precision Pi Fit 

Paulo, Parana, Santa Catarina, and Rio 4. Attractive Smooth Finish ' spe 

Grande do 5. Greater “Ductile 10. Simplified Thickness 

evelopment of the oil shale deposits “ -ws “ ; 

lremembé-Taubaté has been carried on Strength Standards 

by Companhia Nacional de Oleos Min 

eraes under control of the Brazilian gov- : Pabco’s patented process revolutionizes the natural 

For a copy of Oil Shale in Brazil, by - insulation superiorities of 85% Magnesia. Specify it 

\. J. Kraemer, Bureau refinery engineer, , ; for your projects. 

write The Bureau of Mines, Publications res L 

l¥etribution Section, 4800 Forbes Street, Write office below for your copy of our 

Vittsburgh 13 new, comprehensive catalog and engineering reference 


book on heat insulation. 


Safety Directory for 1950-51 

THE PARAFFINE COMPANIES, INC. 

The entire field of safety, fire protec d P - INSULATION DIVISION 
tion and control, hygiene, first-aid and SAN FRANCISCO, 19 NEW YORK, 16 
sanitation is covered in Best’s Safety 
Directory for 1950-51, which is avail ‘ 
able from Alfred M. Best Company's 
Safety Engineering Division. One fea 
ture of the 51ll-page directory is its in- 
dexing and subject grouping system 
I'ypical sections are arm and hand, body 
and leg, eve and face, fire, etc 

A copy may be obtained by writing 
Alfred M. Best Company, 75 Fulton St, 
New York 7, or branch offices in Atlanta, 
Boston, Chicago, Cinecm 
nati, Dallas and Los Angeles. Price $5.00 
with lower rate for quantities 


8. Easier To Apply 


PABCO ENGINERRING SERVICE UNITS IN ALL PRINCIPAL CITIES 
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Books 


“| like PETROLEUM REFINER because Aromatic Hydrocarbons 
every page—editorial and advertising alike ASTM standards on benzene, toulene, 
—concerns refining-natu gasoline xylene, solvent naphtha is a compilation 

the mg ral ASTM committee D-16 


sponsored by 

industry—ond nothing else. on industrial aromatic hydrocarbons. In- 
cluded are the 21 ASTM specifications 
and test methods covering various types 
of industrial hydrocarbons Test methods 
cover acidity, acid wash color, copper 
corrosion, distillation, paraffins, color 
and hydrogen sulfide and sulfur dioxide 
content, and specific gravity of indus- ‘ 
That comment hits the nail on the head and trial aromatic Rpdsosssbune Also given 

are the solidifying point of benzene, and 


is one why in the ws hol thiophene in benzene. Specifications cover 
dustry subscribe to PETROLEUM REFINER industrial 90, nitration and industrial 


grade benzene; refined, crude light and 


than to any other publication. It is THE special- crude heavy solvent naphtha; nitration 
ized poper devoted entirely to the oil refining and industrial grade toluene; nitration 


and industrial grade, five-degree and ten- 
industry, including petro-chemical engineering, degree xylene, an 

. . or copies write American Society 
petroleum synthetics and natural gasoline. for Testing Material, 1916 Race Street, 


Philadeiphia 3, Pa. Price $1.00 


Petroleum, Natural Gas Studies 


A summary of the technologic studies 
and research on petroleum and natural 


Back copies of PETROLEUM REFINER gas carried on by the Bureau of Mines, 

: U.S. Department of the Interior, during 

Gre rarely available. To avoid masmeg © fiscal year 1949 is available in Informa- 
copy and to keep your files complete— tion Circular 7551. Based upon material 


prepared by the scientific staffs of the 


renew your subscription promptly. If you Bureau's field stations, the report in- 
cludes data on the production of oil and 


are not a subscriber m your vd gas, the transportation of gas, the chem- 
fill out the order blank below and send istry and refining of petroleum, the 
nage thermo-dynamic properties of hydrocar- 
it in TODAY! 


bons, and the recovery, conservation and 
uses of helium. The report states that 
the bureau's functions in the field of 
petroleum and natural gas are essentially 
the same in peace and war. In 1945, the 
emphasis was still on war needs such as 
supplying information regarding the 

propulsion fuels; in 1946, on distributing 
in 1947, on broadening the research pro- 
gram to meet expanding peacetime 
needs; and in 1948, on giving closer at- 


want fo receive REFINER devsit and balancing 


(ESTABLISHED 1922) with governmental research possibilities 
Ihe report was prepared by R. A. Cat- 
U. 5. & Caneda Letin America Overseas tell, branch chief, and others 


For a copy of Report of Petroleum 
yrs. +++ $4.00 $16.00 $20.00 and Natural-Gas Branch, Fiscal Year 


3 for 
CJ 2 yrs. for.... . $3.00 $1 2.00 $16.00 1949 write the Bureau of Mines, Publica- 
1 yr ae . $2.00 $ 8.00 $10.00 tions Distribution Section, 4800 Forbes 


Street, Pittsburgh 13. Free 


Air Conditioning Guide 


Street and No. - — The 1950 28th edition of the Heating, 
Ventilating and Air Conditioning Guide, 
issued by the American Society of Heat 


City and State Zone___ —— | ing and Ventilating Engineers, contains 
a 1024-page technical data section and a 
Engaged in 396-page catalog of the latest manutac- 


Company C Refining turers’ products. Fifty chapters are di- 
i vided into groups of fundamentals, 

Position. _ aetna | human reactions, heating and cooling 
lesds, combustion and consumption of 


Equipment .....or.. Other Classification—please identify fuels systems and equipment, special ‘ 


systems, instruments and codes. A cross- 
C) Manufacturer index is also given 


Supply Company For a copy write American Society of 


Return to P. O. Box 2608 rn re 1, Texas Heating and Ventilating Engineers, Of 
fice of the Secretary, 51 Madison Avenue, 


New York 10. Price, $7.50. 
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From Drawing Board 
to “On Stream” 


Yeu May Specify 
ALL or ANY ONE © 


constructed by Pritchard. tt has @ capacity 


ff of the following Services 
ina PRITCHARD Contract... 


@ Analysis of Requirements 
@ Design 

@ Engineering 

@ Field Construction’ 

@ Purchasing 


@ Guarantees 
@ Operating Tests 


@ Firm prices quoted on 
a “Turnkey” Basis 


Your inquiry is invited. 


908 GRAND AVE. © KANSAS GITY 6, MO. 


HOUSTON + TULSA + PITTSBURCH + CHICACO + NEW YORK «+ LOS ANCELES + ST 
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NEW EQUIPMENT and For copies of monutecturers’ literature or more . 


information about products described on these 
pages write to the address shown, using the ‘ 


Manufacturers’ Literature number shown for each item desired. 


Jeep Fire Truck (Item 189) from the bed and result in a sharp, Corrosive Liquid Controls 
rather than a gradual separation of colors (Item 194) 


For further information write the Res- 
inous Products Division, Rohm & Haas 
Company, Philadelphia 


Arc Welding (Item 191) 


Distinctive features, operating data, 
specifications and other data are given in q 
Air Reduction Sales Company's are weld- 
ing machine catalog, the fourth of a 
projected series of ten. The general cata- 
log is divided in two parts, the first deal 
ing with a.c. arc welders, the second with 
«Le. machines 


For a copy write Air Reduction Sales 
60 East 42nd Street, New York 17 


\ low cost jeep fire truck has been 
leveloped by Ansul Chemical Company 


cod carries 40 pounds of dry chemical Flow Gauge (Item 192) 


imguisl flammabl 

iaree area am na vie Design, yperation and installation of 

, Fischer & Porter Company's Magna- 

pound tank of dry chemical is provided 
hat On Model Sicht flow gauge is explained in Catalog 

%. Specifications including dimensions, 

40-12, tw “i-foot hose limes are at 


flow rate and pressure data, materials of 
construction, and flow scale, are given 


tached to the dry chemical tank and may 


he operated together or singly. They are for both flanged or screwed pipe connec . 
iled in steel cabinets for protection 
against weather Iwo Ansul 20 extin 4 
vuishers mounted on the hood are avail For a copy write Fischer & Porter Measurement in The Hays Corpora- ‘ 
sble { small fire The Model 340-J1, Company, Hatboro, Pa tion Veriflow meter, for indicating cor 
hich can wry a maximum of four rosive liquid flow, is volumetric. Each : 
rulers, has one se line Trucks curb Ber Steck Valve (item 193) complete movement of the measuring 
eight is $200 pounds, Additional tire piston displaces a fixed volume of liquid E 
rescue equipment may he Farris bngineering Corporation an The rate of flow is indicated without 
idded. Dr chemical equipment is nounces the addition of a new, extra interruption and every gallon is totaled ; 
mounted on a stands universal jeep rugged, compact, forged bar stock valve on the meter’s register. Flow control is f 
(four wheel drive) Model CJ-3A whic to its line of safety through the Veritrol which is a Veri- d 
as six speeds forward, two in reverse reliet valves. Known flow meter plus automatic control. The Tt 
Top speed is 60 miles an hour. Standard is Type 2745, the new output of the meter generator is meas ij 
tire size is GW) x 16 4-ply with non-direc valve is supplied in ured by a contact-making relay which, 4 
tional tread with a turning radius of IX stainless steel, | steel through its contacts and reversing re : 
j teet and brass, with a lays, operates a motor which, in turn, 
For furthe nformatior ite Ans hoice of orihce sizes positions a control valve. Complete in 
Chemical Company, Marineette, Wis for pressures up to formation is contained in Bulletin 48-766 - 
pect pounds, For a copy write The Hays Corpora 
tion, Michigan City, Ind 
lon Exchange Bed (item 190) lucted by the com . : <5 
it ft coetth 
A new concept in deionization, the us Pressure Testing intensifier 
ta special 1 mixture f Amberlite equal to that of a no (Item 195) 
resins whiel as the bed b e discharging direct 
mes exhaust is been developed |hy » atmosphere. Fea . A simple setup tor static pressure test- 
the Resinous Products Division of Rol . ing of boilers, piping systems, compres- 
& Haas Compar The Monobed te tures of the new valve sor cylinders and similar pressure ves 
nique, which delivers water free of toni nelude a new lower sels is made possible by a new, air oper- 
mpurities by a single passage tl Ta blowdown ring, selt ated hydraulic pressure generating de 
the bed of exchangers, provides m aligning flat dise and long spring for close vice. Developing up to 23,000 psi., this 
plete deiomzation ielding a 4 " adjustment. The nozzle, perfectly aligned device, the Cooper-Bessemer “Intensi 
with a minera nter f less than ome for concentricity, is secured by a nozzle fier” is suitable also for many types of 
part per million fron irvy faucet retaining nut. Full capacity is obtained laboratory destruction tests where ex- 
water. Addition of the new ating through high disclift, developed by util tremely high pressures are involved 
feature affords a simple means of ecl ing the full force of the nozzle flow It is exceptionally compact in design, 
ng qualitatively the exhaustion poimt of All parts are machined from forged bar weighing 80 pounds and is mounted on a 
the bed. The operator can wat the bed stock. Nozzles and discs are Type 316 two-wheel rubber tired under carriage 
hange color as exhaustion advances stainless steel. Farris t ngineering Corpo for easy portability to any testing job ‘ 
Without instrumentation he can observe ration states that Type 2745 was engi The operation of the unit requires only 
when to rezenerate or replace the resit neered to give high capacity service at the connecting of the Intensifier to any 
Determining the end-pomt dep. s i rw cost ordinary compressed air line. Oijl is 
yperation on the combined pertormance For further information write Farris drawn from the unit’s built-in supply 
# an anion exchanger and a cation ex Engineering Corporation, 536 Commer reservoir. Variable static hydraulic pres- 
changer, which together prevent leakage cial Avenue, Palisades Park, N sures are preset by a simple turn of the . 
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Condenser The water sides of fifteen tube and shell condensers 


in a West Texas refinery were almost plugged by heavy 
e es scale deposits. Dowell was called in to clean them. 
efficiency After a six hour soaking with specially selected 
Dowell solvents, they were flushed out and retur 
to service. Following this chemical cleaning, gasoli 
left the condensers 20°F cooler than after a previo 


restored- mechanical cleaning. The improvement in operating 
economy paid for the job in 12% days! 
When you specify Dowell Chemical Seale Remov 
b e Service for your cleaning job, you get fast, convenie 
y Dowell Service service. No scaffolding or dismantling of the equip» 
ment is required. Special solvents designed to dissol 
> or disintegrate the insulating scale are pumped i 
and out through existi 
connections. Costly do 
time is minimized. 


Experienced Dowell engi 
neers do the job. The 
bring the essential equi 
ment — truck-mounte 
tanks, pumps, heaters, an 
chemical proportioners 
to make possible step b 
step control of the work. Call the nearest Dowell offic 
for fast, practical and economical removal of scale and 
sludge from all types of heat exchange equipment, 
steam generators, water lines and water wells. Free 
cost estimates gladly given. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS =| 
| 
4 
| 
Gal 
: 
| 
! 
New York 20 Cleveland 13 Wichite 2 Hemiton, 
Boston 16 Otlehome City 2 Cherteston 27, W. Va. 
Philodeiphic 2 Dewot Houston 2 Selem Ilinots 
Baltimore 18 Chicoge 2 New Orteens 12 Borger Texos b 
Wilmington 99 St. Lowis 8 Ft. Worth 2 Midiend, Texes 


| SIDE ENTERING 
‘MIXER 

'FOR 

OILMEN 


Eastern side entering agitators 
are specially engineered for 
large tank installations. Mate- 
rial tending to settle during 
mixing is kept in motion by 
the propeller; bottom precipi- 
tation is thus prevented. Cast 
ribbed bases supporting motor 
and stuffing box insure rigid 
alignment — eliminate wear 
and leakage. 


These heavy duty mixers are 
available with pressure stuff- 
ing box, twin rotary seal or 
mechanical rotary seal; also 
with outboard stuffing box 
which can be repacked without 
emptying tank. They're pow- 
ered with motors rated from 
to 30 H.P., with rotat- 
ing speeds from 400 to 1725 
R.P.M. 


WRITE FOR FULL DETAILS 


G5 


INDUSTRIES, INC. 


20 REGENT STREET 
EAST NORWALK, CONN 
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Intensifier’s regulator valve that is 
equipped with a dial-type air pressure 
gauge. Discharge pressures are visibly 
indicated on a large direct reading dial 
gauge. Any static pressure up to 23,000 
psi. can be quickly built up by using 
air line pressures up to 90 psi 

For bulletin write The Cooper-Besse- 
mer Corporation, Mount Vernon, Ohio 


Corrosion-Resistant Alloys 

(Item 196) 

A new edition of “Hastelloy 
Strength, Nickel-Base, Corrosion-Re- 
sistant Alloys,” published by Haynes 
Stellite Division, Union Carbide and 
Carbon Corporation, tells what they are, 
how they can be fabricated, and also 
how they can be used to combat severe 
corrosion. Tables show the resistance 
of the Hastelloy alloys to six common 
corrosive media. Graphs compare the 
properties of Hastelloy alloys with those 
of four other common construction 
materials 

Also included are 
suggested uses of the 
of the Hastelloy alloys 

For copies write Haynes Stellite Di- 
vision, Union Carbide and Carbon Cor- 
poration, Kokomo, Ind 


High- 


descriptions and 
various forms 


Motor Selection (Item 197) 

‘How to Select Large Motors for 
Pumping Service in the Oil Industry” 
is the teature article in the oil industry 
number of the E-M Synchronizer No 
30. Other articles are on insulation re 
quirements, safety of motor controls, 
electric power generation for oil field 
power generation in field 
processing plants and in compressor 
stations. Also described is the recently 
installed basin ozark pipe line 

For comes write Electric 
Manufacturing Company, 


13, Mins 


use, electric 


Machinery 
Minneapolis 


Process Pompe (item 198) 


mechanical 
packing are tur 


closed mmpellers, 
conventional 

1 with De Laval Steam Turbine 
Company's Type CP pumps designed for 
hand cold clear liquids, viscous 
liquids, and liquids 

solids. To compen 

impeller face, the 

adjusted axially by 


me hot 


YGON plastic 

Paint protects 
metal, concrete 
and wood from 
attack by acids, 
alkalies, oils, fresh 
or salt water. 
Tough, flexible film 
resists impact. 
Non-contaminating 
to solutions. 


@ Write for Test Samples 


U. s. STONEWARE 


he 
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means of an external adjusting screw 
Eductor vanes on back of the impeller 
reduce end thrust, relieve stuffing box 
pressure, and keep the back of the im- 
peller clean when handling liquids with 
solids in suspension Bearings are perma 
nently lubricated. Parts are standardized 
so that only two sizes of shafts, shaft 
locknuts, bearings, bearing cartridges and 
pedestals are needed for the seven sizes 

For further information write De Laval 
Steam Turbine Company, Trenton 2, N. } 


Plate Fabrication (item 199) 

“Steel and Alloy Plate Fabrication,” 
designed mainly for engineering person- 
nel, offers a pictorial story of the fabri 
cation of steel and alloy tanks and pres 
sure vessels. Stainless steel, monel, mickel, 
copper, aluminum, Hastelloy and clad 
steels are among the corrosion resistant 
alloys described. Comprehensive charts 
give corrosion data 

For copies write Nooter Corporation, 
1400 So. Second Street, St. Lows 4, Mo 


Extinguisher Decals (Item 200) 


To help identify 
and locate the proper 
fire extinguisher in a 
hurry, The Meyer- 
cord Company has 
developed three new 
decal sets for posi 
tive selection of ex 
tinguishers for fires 
of: 1) wood, paper, 
rubbish; 2) electric, 
gas, chemical; and 3) 
ol any origm except 
electrical large 
decal, 8 x 9 inches, 
is supplied for appli 
cation to the wall 
above the fire ex- 
tinguisher, and a 
smaller one, 1344 x 2 inches, for the ex- 
tinguisher itself. The new decals identify 
in three ways: by color code, by design, 
and by printed instructions naming 
prope r use 
For further 
Meyercord Company, 
Street, Chicago 44 


information write The 
5323 W. Lake 


Valve-Sizing Chart (item 201) 

Liquid and gas valve-sizing charts, 
covering the ranges 0.02 to 10,000 gpm 
and 1 to 100,000 pounds per hour re 
spectively, have been published by 
Fischer and Porter Company The 
liquid valve-sizing chart takes into a 
count the difference between pressure 
drop across the valve and across the 
valve ports alone, liquid viscosity and 
specihe gravity in determining port area 
and valve size. The gas valve-sizing 
hart takes into account inlet and outlet 
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e True diameters 

| e True wall thicknesses 


e Tough, close-grain metal 


Pe 


Are you thoroughly familiar with 4 ; 
the superior qualities of “centrifugally cast” high alloys... such 
as these cylinder liners, for example? ; + ' 
Centrifugally cast metal is exceptionally uniform, close-grained ; 
. and strong. It is free of pits and pockets. ‘his copable of passing ; 
very rigid tests. And the practical advontage is that as long as tik 
t there is a central circular hole, almost any outside shape con be Mey | 
cast. Some of our customers want their castings centrifugal even 2 
& though considerable boring apd other machining is necessary to 
finish the piece. 
We recommend our centrifugal casting service if your require- ; 
ments call for the characteristics outlined above. Our high alloy : 
foundry is modern in every respect and staffed by metallurgists 3 
and foundrymen of many years’ experience with both centrifugal 5 


ond static castings. 


j By, / 

| 

‘ 

tHE VUNALUI company 

Ottice and Plant Scottdale, Pa Eastern Office 12 East Street, New York 17. 
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absolute 


pressures, gas specih« 


uravity 


and temperature 


For « 


Company, 


Department 7007, Hathoro, Pa 


Fischer & Porter 


write 


Fuel Oil Treatment (item 202) 


F 


announced 


ml treatment 


= ribe a are 
correcting 
the storme, 


and burning 
For copies 
F. Drew & Company, In 


Division, | 


15 Fast 


Drew & 


Company, Inc, has 
folder on fuel 
removing. De 


technical 
and sludges 


means of preventing or 


unsatistactory conditions im 
handling, pumping, heating 


of madustrial tuel oil 


write Power Chemicals 


New York 10 


Street 


Castings (item 203) 


\ catalog 


mgs and Castings” 
Rearing 


National 
Brake Shoe 


tures and charts 
properties and 


of physical 


specihcations 
and five aluminum and manganes« 
bronzes. Also 
applications of 


alloys 


the many 


and weights 


“Bronze and Copper Bear 
has been rele ased by 
Division of American 
and contains pr 


description 


ompany 
along witl 
mparative 
for 27 different bronze 
included is an outline of 
bronze. Sizes 


ot rough and machined 


Tiger” bronze bars are tabulated. Bab 
bitt metals, their cde scriptions and uses, 
ire also discussed with various physical 


properties charted 


For a ¢ 


Division 


0.40) Manel 


apy write 
Ameriat 


ester Avenue. St 


National 


Bearing 
Lows 10 


Brake 


Spectrophotometer (item 204) 


A double beam infrared 
spectrophotometer with a 
range of operating 
variables than earlier com 
mercial models is manufac 
tured by The Perkin-Elmer 
Corporation, It records di- 
rectly im percent transmis 
stom agaist a linear 
length scale on large charts 
Phe new instrument's resolu 
tion is up to the limitations 
imposed by the Raleigh 
criterion and Johnson noise 
Its speed of scanning ranges 
trom 3 minutes to 100 hours 
for the rock salt region. The 
speed can 


wider 


wave 


wavelength drive 
he suppressed automatically 
Time of re 
from a tew 


desired 
Varies 


when 
sponse 
seconds to 
scale deflections 


the instrument is from 


microns to 15 microns in the 
scales are umiform 


region. Chart 


1 to 50 inches per micron 


Heat Insulation (Item 205) 


Carey tempchek, a new improved heat 
and block 

F., made 
Manufacturing Com 
pany, consists of silicas, combined with 
asbestos fibers and bonding awents. The 
pomts, 


msulation in pipe covering 
form tor temperatures to 


by Philip Carey 


insulation forms tight 
irritating, 


rosive according to the 


easy to 


mendations are for 


heated steam 


more than a minute 
The over-all 


1500 


apply, and 
firm 
msulating 
equipment 


for full factors with the 

range of 11 inches 

than 2 For further information 
rock salt) Perkin-Elmer Corporation, 


from 
Inte wral 


Conn 


write 
Glenbrook, 


chart size about 32 by 


temperature, high-pressure power plants 
and for high temperature surfaces such 


For further 
Carey 
nati 15 


as oil stills, ovens, boiler walls 
ings, furnaces and other equipment 
information write Philip 
Manufacturing Company, Cincin 


breech 


non 
"Re “Or Hydraulic Cylinders (Item 206) 
ecom 
super A new line of air and hydraulic cylinders, 
in high known as the medium duty series, 


an 


wo.445) 


Unloading and Hauling, Preparing to Erect 65 Ton “Bubble Tower” 


A Complete Organization Serving the Major Industries 
t for 66 Years 
EXPORT CRATING FOR FOREIGN SHIPMENTS 


Th ghout the South 


Tom Luster 


Night Numbers Byrom Schubert 
4. Goldberg 


WESTHEIMER 
RIGGING & HEAVY HAULING CO., INC. 


117 EASTWOOD - HOUSTON, 


Specializing In 
RIGGING—ERECTING 
HEAVY HAULING 


WA.068! 
OL 2069 
L1.4601 


TEXAS 


rosive liquids. 


Houston 2, Texas 
726A M&M Bldg. 
Phone Charter 4-8189 


may mean costly shutdowns. Packing trou- 
bles ALWAYS mean higher operating 
costs. Have you tried Centrifugal Pumps 
which require NO packing? Most satis- 


factory for pumping acid and other cor- 


Descriptive Bulletin on Request 


THE EDWARD SOPH CO. 


Tulsa 5, Okla. 
202 E. 18th St. 


Phone 3-6659 


Pump Packing Troubles 


4 
= 
| 
— 
| 
\ 
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Bus 


nounced by Ledeen Manufacturing Com 
pany, is an addition to the line of heavy 
duty and super duty cylinders being 
manufactured, Cylinders utilize tie-rod 
construction to give positive protection 
against leakage at joint of tube and head 
Chevron packing ts used to seal piston 
rod. Synthetic cups and automatic 
cushion are standard construction. Fea 
tured are completely standardized de 
sign, and head and rod attachments to 
provide tor almost universal mounting 
requirements 

For further mformation or literature 
write Ledeen Manutacturing Company, 
1600 So. San Pedro Street, Los Anweles 
15, Calif 


Hydraulic Relief Valve (Item 207) 


\ new cartridge type of hydraulic 
relief valve, announced by the Hydrau 
lies Division of Pan 
tex Manufacturing 
Corporation, “meets 
or exceeds govern 
ment standards as 
set up by Specifica 
tion AN-V-Ib for 
Army and Navy 
aeronautical use.’ 
Available for pres 
sure settings ranging 
from 100) 3000 
psi. the new valve 
opens and closes 


within a 7 percent 
differential. Constant 
repeat accuracy Is 
assured by the 
unique “in balance” 


design of the valve 

The unusual design “climinates wire 
draw and provides high-volume flow at 
all pressures.” The valve has been tested 
through temperature variations ranging 
from —65° to +160° F. with no more 
than a 5 percent change im operating 
characteristics 

For data sheets write the Hydraulics 
Division, Pantex Manufacturing Cor 
poration, Pawtucket, R. | 


infrared Analyzer (item 208) 


For measuring atmospheric contami 
nation and precise process control, the 
Lira, an infrared analyzer of Mine Safe 
ty Appliances Company, is claimed to 
have an accuracy of one percent of full 
scale Analysis “can be made in the 
range 100 to 1 parts per million.” In 
some instances, concentrations are de- 
tectable to less than one ppm Desenbed 
in Bulletin DZ-4, the analyzer operates 
on the principle that most gases, vapors 
and liquids absorb infrared light im a 
portion of the spectrum which is specific 
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for each product 
Company, Braddock, Thomas and Meade 
Streets, Pittsburgh & 


Steel Alloy Parts (item 209) 

The Carpenter Steel Company has 
developed new standard fastenings for 
use in the manufacture of chemicals, 
petroleum products, explosives, pharma 
ceuticals, which are claimed to have 
eight times the resistance of Type $16 
and lead. Expected equipment life is 
four years for dve manutacturing heat 
exchanger coils using sulfuric acid so 
lutions 1 to 105 percent. Applications 
include recirculating acid pump tan 
electroplating copper, zinc: and pickling 
tank 


For a copy write Mine Safety Applhances 


information write The 
Reading, Pa 


For furthers 
Carpenter Steel Company, 


Tank Stopper (Item 210) 
Manufactured of neoprene, magnesium, 
brass and aluminum, Industrial Products 


NO threaded connections to 


corrode in this American Iron 


Valve designed for recipro- 
cating pumps in refinery and 
industrial service! 


NO steel to corrode! Con- 


structed entirely of bronze 
and phenolic, for operating 


temperatures up to 300°, and 
pressures up to 750 psi.* 


Manufactured for all stand- 
ard reciprocating pumps using 
replaceable valves. 


EACH PART HIGHLY EFFICIENT! 


1. Hard, bronze alloy 3-web seat 
is cast with center guide as 
integral pert. 

3. Conical valve spring offers 
only 6 to 8 Ibs. resistance; 
compresses to “4-in. for greater 
valve lift in all pumps. 


2. Phenolic valve plate is highly 
resistant to both chemical 
action and high temperatures. 


4. Valve and spring retainer is 
recessed to prevent damage to 
conical spring when valve 


plate is fully opened. 


5. Easily assembled by use of 


higher 
all-stainiess steel 


retainer keeper. There are 
NO threaded connections. 


os up to 950°F, we recommend our 
velve end seat of the same design 


AMERICAN IRON & MACHINE WORKS CO. 


Office: Houston, 1 
Export Office: “11 West 42nd. St, New York City 


A “ 
= 4 e 
| HIGHLY RESISTANT 
High Temperatures! 
" 


as an unloading device for emergency 
use on tank cars containing petroleum 
products and other liquids. Length in- 
cluding handles is 60 inches, with height 
16% inches. Weight is 10 pounds. Con- 
tents may be unloaded through the de- 
vice if desired, thereby eliminating the 
unloading from overhead 
Indus- 
Fourth 


New Equipment 


necessity oft 


For further information write 
trial Products Company, 3030 N 
Street, Philadelphia 33 


Potentiometer (item 211) 
New model 


P-2 precision electronic 
potentiometer, Southwestern Industrial 
Electronic Company, is available for 
making precise potential measurements 
on high impedance electro-chemical cells 
tubes and circuits. The in- 


Company's new tank stopper is designed or electronic 


= — Twenty-one years’ experience providing a 
broad corrosion prevention service to the 
petroleum industry has brought NATASCO 
outstanding recognition in this field. This 
service is low cost insurance against corrosion 
damage. Our years of experience, plus care- 
fully controlled manufacture of coatings, 
close supervision of surface preparation of 
tankage and application of the proper NAT- 
ASCO products enable us to provide a guar- 
antee on each completed job. 


If you are connected with the pipe line or 
refining industries, you should know about 
NATASCO Service. Wire, write, or telephone 
for complete information. 


THE tomeany 


LSA. 


Lease Tonk Service—West Texas Areo California Representative 
Waihams von Company actors, Led. 
Odewo, Tero, 4634 E. Slewson, Maywood, Col 


strument is suitable for the measure- 
ment of potentials from zero to three 
volts in three ranges. Current flow in 
the measured circuit is less than 10 
amperes, making the instrument fully 
suitable for use with glass electrodes. A 
built-in standard cell, combined with a 
0.1 percent potentiometer and dual 
range dial, provides an accuracy of plus 
or minus (one millivolt plus 0.1 percent) 
The instrument is suited for precise Ph 
measurements, having a comparative ac- 
curacy of 0.05 Ph units 

For further information write South- 
western Industrial Electronic Company, 
2831 Post Oak Road, Houston 19 


Pressure Controller (item 212) 


Increased accuracy in the control of 
diaphragm motor valves is offered 
through the use of the No. 1500 pilot, a 
pressure controller described in Bulletin 
150 of McAlear Manufacturing Company 
Other features include an indicator and 
calibrated scale showing set pressure, ad- 
justment of sct pressure and throttling 
range without use of tools, change from 
direct to reverse action without disturb 
ing pressure connections and without 


tools. Hysteresis is said to be almost en 
tirely eliminated and a newly-developed 
linkage of stainless steel transmits reflec 
tions of the helix with virtually no error 
due to friction or play 

For a copy write McAlear Manufac 
Western 


turing Company, 1901 South 


Avenue, Chicago 


Flow Interlock (Item 213) 


A new control device 
which responds to a 
flow of cold water to 
open or close an elec 

trical contact has 
been announced by 
General Electric 
Company's control 
divisions. Called a 
flow interlock, the 
device measures ap- 
proximately 24% x 3x 
7 inches. It closes a 
contact when a flow 
water 


js 


exe eeds a 


preset amount and 
opens it when the 
flow falls below the 


preset amount. Thus 
the device actually 
acts as a fuse in a circuit which depends 
upon water cooling for protection, It can 
be used in hot water heaters, welding 1 
units, kitchen waste units, transformer 
cooling, induction heating, television lu- 
minaries, water-cooled dynamometers 
Designed to operate for the amount of 
flow independent of pressure, the inter 
lock is intended only for cold-water ap 
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New Equipment 


plications. Electrical rating is 10 amps. 
at 125 volts, 5 at 250, and 3 at 460, all a.c 
Maximum line pressure is 125 psi. 

Write General Electric Company, 
Schenectady 5, N. Y., for publication 
GEC-411. 


Viscosimeter (Item 214) 


Especially designed for the measure- 
ment of thixotropic, gel or polymerizing 
substances, the potentiometric viscosim- 
eter, an all electrical device, is intro- 
duced by Emil Greiner Company to 
eliminate the use of complicated me- 
chanical clutches and linkages. It is 
easily adaptable for laboratory research 
or continuous plant operation and can 
be used with potentiometric recording 
devices. When used for gel-time studies, 
the new all electrical viscosimeter pro- 
vides automatic stop at maximum deflec- 
tion. There is an additional outlet for 
intermittant timer when used in studies 
of thixotropic or congealing substances 
Adjustable ranges are icluded in con- 
struction. 

For further information write Emil 
Greiner Company, 20-26 N. Moore 
Street, New York 


Total-Hardness Methods 
(item 215) 


Hall Laboratories, Inc., has modified 
the Hagan total hardness test, discov- 
ered by Dr. Gerold Schwarzenbach and 
associates in Switzerland and describes it 
as a simple, direct titration with a dis- 
tinct color change at the end point, so 
that the possibility of error due to sub- 
jective judgment is eliminated. The cor- 
rect answer to less than 1 ppm. of cal- 
cium can be found in one minute. All 
equipment and reagents required for 
either the Hagan total hardness test or 
Hagan calcium test is being made avail- 
able through Hagan Corporation, parent 
of Hall Laboratories and its associated 
firms, Calgon, Inc. and The Buromin 
Company 

For further information write Hall 
Laboratories, Inc., Pittsburgh 


Steel Castings (Item 216) 


General engineering types of steel 
castings, classified according to tensile 
strength, are listed in a comprehensive 
chart distributed by the Steel Founders’ 
Society of America. Included are engi- 
neering and design applications, current 
specifications, and typical specifications 
for especial tensile grade requirements 
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ECONOMY 


AT MODERATE INITIAL COST 


100 4000 


HORSE POWER RANGE 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pres- 
sure stages making Multistage steam economy available at moderate initial 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600% 
ga., 750° F., condensing or non-condensing. Several governors and accessories 
adapt UV Turbines to practically any mechanical drive within the capacity 


range. 

Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM 
operating condensing. Turbine is equipped with variable speed oil relay gov- 
ernor, pressure lubrication and vacuum breaker, and is in use driving a cen- 
trifugal compressor for refrigeration. 


Contect your Murray representative for prices and 
engineering information or write for Bulletin 1-122. 


MU RA IRON WORKS COMPANY 
| BURLINGTON, IOWA 


SUMDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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A conveyor guard of 


WHEELING EXPANDED META 


“Material of a thousand uses” 


Wheeling Expanded Metal is a synonym for safety. 

It safeguards people against accidents — makes 
extra strong machine guards, and barriers. 

It safeguards property against intrusion without 
cutting off light and air. Use it for window and 
skylight guards, tool and stock room enclosures, 
partitions, tellers’ cages. 

It's a safety material underfoot, too—ideal for non- 
slip catwalks, stair treads and floors. 

Expanded from steel sheets, it's “one-piece,” not 
interlaced. Comes in a wide variety of weights and 
sizes. Write for complete data. 


WHEELING CORRUGATING COMPANY 
WHEELING, WEST VIRGINIA 


Buftaie Chicago Cleveland 
+ Kansas City Minneapolis 
Philadelphia Richmond - St. Louis 


New Equipment 


Ihe chart also contains data on specific 
yield point, elongation, reduction of area, 
hardness and impact evaluations, en- 
durance limits, modulus of elasticity, 
machinability, and types of heat treat- 
ments 

For a copy write Steel Founders’ 
Society of America, 920 Midland Build- 
ing, Cleveland 15, Ohio 


Bosun's Chair (item 217) 


Painting, repairs and imspection of 
elevated work are facilitated by the new 
foot-operated “Bosun's Chair", manv- 
factured by Safway Steel Products, Inc 
Sitting on a bicycle-type saddle having 
two coil springs, the worker operates 
standard bicycle pedals to raise or lower 
the hoist. The chair consists of a rigid 
tubular steel cage moved by means of 
a winch which ts equipped with three 
independent braking devices. The chair 
can be raised or lowered 25 feet per 
minute. Rated capacity is 625 pounds 
and weight is 75 pounds 

For further information write Safway 
Products, Inc., 6234 W. State Street, 
Milwaukee 13, Wis 


Mixing Device (item 218) 


Bryant Industrial Division of Affiliated 
Gas Equipment, is offering the 
“Flomixer,” a proportional mixing de 
vice which permits developing the mix 
ture pressures of manutactured gas, 
mixed gas or natural, or LP, still main 
taining complete air-gas mixtures when 
using zero pressure gas. Mechanical ad- 
vantages embodied include flange con- 
struction, inter-changeability of parts, 
simplicity of ratio adjustment, ease of 
changing imserts and making right and 
left hand imstallations without special 
parts. Data sheets 5C-lb. and 5C-le give 
mmtormation on the method of selecting 
Flomixers for various types of burners 

For copies write Bryant Industrial 
Division, Affiliated Gas Equipment, Inc., 
1020 London Road, Cleveland 10, Ohio 


Electric Plants (Item 219) 
Marketing of two new Kohler electric 
plants to fill a wide variety of uses as a 
sole source of current im places not 
reached by central station service, to 
ortable power for many kinds 
r current for stand-by or 
emergency uses, ts announced by Kohler 
Company. Enemeered to meet the in- 
reasing demand tor portable electric 


Petroleum Refiner ol. 29, No. 4 


— 
—— 
New Orleans Yoru 


power, the 350-watt plant, shown here, 
equipped with carrying handles, weighs 
70 pounds. A second addition is the 
750-watt, 115-volt, a.c. model which op 
erates 3, 25-watt lights at one time, 
household appliances, and various kinds 
of power tools with motors not exceed 
ing % hp. The automatic model starts 
when any light, appliance or motor is 
turned and stops when all loads are 
turned off. These models are powered 
by Kohler-built one cylinder, air-cooled 
engines 

For further information write Kohler 
Company, Kohler, Wis 


LPG Valves (Item 220) 
A new line of globe, angle, and check 
valves for liquefied petroleum gas serv- 
ice are announced by 
Crane Company 
Tested and approved 
by Underwriters 
Laboratories, Inc., 
for use on LPG up 
to a maximum of 250 
pst, all three types 
have screwed ends 
and are available in 
sizes % to 2 inch 
Embodied are com- 
position disc cement- 
ed into the disc 
holder, and one-piece 
molded asbestos 
packing ima stuffing 
box o “very liberal 
dimensions.” Recommendations are for 
hot or cold water, compressed air, waso 
line, light oils, and other services re- 
quiring sturdy, tight valves within their 
pressure and temperature ranges 
For further information write Crane 
Company, 836 S. Michigan Ave. 


Chicago 5 


Electronic Control (item 221) 


An electronic control mstrument, No. 
077, sensitive to temperature changes of 
one-tenth of one degree has been devel- 
oped by Minneapolis- Honeywell Regula 
tor Company. The device is claimed to 

ontrol imdustrial processing tempera- 
cee m which the temperature range is 
between 20 degrees below zero and 300 
degrees above. Other features claimed 
are immunity to dust, vibration, and 
dampness. The model operates on the 


SMALL bur IMPORTANT 


to you and to us 


With Blaw-Knox, small projects receive the 
same engineering care as do large ones. Each 
problem is a matter for careful consideration 
by a separate department employing engineers 
of broad general experience. This group can 
handle a small job much more economically, 
because there is no overlapping or duplication 
of effort. 

When satisfied that designs and specifications 
exactly meet the customers’ needs, our field 
construction force builds the plant in minimum 
time and turns it over ‘on stream."’ Glad to 
show you some interesting figures on our 
Gasoline Stripping Plants and related projects 
for the gas and oil industry. 


and GAS DEPARTMENT 


CHEMICAL PLANTS DIVISION 
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New Equipment 


principle that resistance of a wire-wound 
sensing element varies in proportion to 
the temperature of the control medium 
Electrical unbalance of the bridge is im 
posed on an electronic amplifier which 
amplifies and detects the direction of un 
balance to operate either of two output 
relays, according to the direction of tem 
perature change 

For further information write Minne 
apolis-Honeywell Regulator Company, 
2753 Fourth Avenue South, Minneapolis 


Universal Rotameter (item 222) 


Schutte and Koerting Company's Bul- 
letin 18-RB contains a description of the 
line of universal rotameters, utilizing the 
HCF, High Capacity Fluted, Rotameter 
tube. Also included are information on the 
operation of SK rotameters, the deriva 
tion of the rotameter formula, selection 
of rotameters and tabular material on 
SK rotameter capacities for liquids and 
gases. Sizes and dimensions are included 
with information on the application 

For a copy write Schutte and Koerting 
Company, 12th and Thompson Streets 
Philadelphia 22, Att: Dept. M-A 


Reference Table (item 223) 


A linear conversion table, TDC-110, 
for handy reference by engineers who 
frequently wish to convert inches and 
fractions of inches into decimal parts of 
a foot has been printed by The Babcock 
& Wilcox Tube Company 

For a copy write The Babcock & Wil 
cox Tube Company, Beaver Falls, Pa 


@ REFLEX 
@THRU VISION 
@ TUBULAR 


Relief Valves (item 224) 


[wo relief valves, types A and B, fea- 
turing high relieving capacity and pre- 
cision control of blowdown, are being 
manufactured by Garrett Oil Tools, Inc., 
and are available only through Sales 
Engineering Company, Inc. The valves, 
which utilize line pressure to open and 
close the main plunger, have bodies of 
cast steel with Inconel and Monel trim 
They are available in all standard sizes 
for working pressures as specified. Type 
B, pictured here, provides precision in 
blowdown control and is recommended 
where accuracy is required in control of 
gases, liquids and vapors. It is designed 
for operating temperatures up to 750° F 
Type A is designed principally for hy 
draulic services and is recommended for 
use on crude and product lines and sys- 
tems where long blowdown is usually 
desirable. Replaceable seats are standard 
in Type B and optional in Type A 

For further information write Sales 
Engineering Company of Houston, Inc., 
City National Bank Building, Houston 


Electrostatic Precipitation 

(Item 225) 

Electrostatic precipitation is described 
in Bulletin GEA-5212 of General Elec- 
tric Company. Case histories of seven 
typical installations are explained along 
with the various methods of electrostatic 
precipitation and the electric equipment 
applicable to each method. This precipi- 
tation is used for air cleaning, gas clean 
ing and recovery, painting, deposition, 
orientation, and separation. It can col 
lect cigarette-smoke particles as small as 
1/100,000 of an inch in diameter, or de- 


STANDARD EQUIPMENT 


In Leading Refineries and Industrial Plants 
ALL OVER THE WORLD! 


FORGED STEEL 
GAUGE COCKS 


Send for Complete Illustrated Catalogue 
with Specifications and Mounting Data, etc. 


— 


posit fibers as long as 4% inch on an ad- 
hesive-coated cloth to make pile rugs 

For further information write General 
Electric Company, Schenectady 5, N. Y 


Glass Orifice Plate (item 226) 


Precision Thermometer and Instru- 
ment Company has announced that 
Pyrex glass orifice plates now can be 
made “economically to extremely close 
tolerances maintaining sharp square 
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HOT WEATHER. 


Croll-Reynolds CHILL-VACTORS frequently show 
a good profit over the total cost in extra production 
the first season, and they have many years of main- 
tenance-free service. There are usually extra benefits 
in better quality and more uniform quality. 


CHILL-VACTORS have many advantages, but are 
not perfect. In general, they are limited to tempera- 
tures above 32°F, They require more condenser 
water than mechanical refrigeration, but almost any 
natural water, including sea water, can be used. 
There are too many m Bren En to list here. The 
most important are: 


Lew cost 
Can be operated by low pressure steam 
No refrigerant except water 

No moving parts, noise or vibration 
Practically no operating supervision 


Some liquids or solids can be cooled direct without 
brine or other circulating fvid. 


Made in sizes from a few tons te 1,000 tons or more 
(1 ton — 12,000 8.T.U. per hour) 


Individual engineering study will be given without 
obligation to each inquiry. This also applies to any 
industrial vacuum requirement down to a few 
microns absolute pressure. 


CROL 


REYNOLDS 


17 JOHN STREET, NEW YORK 7, N. Y. 
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| ber this important feature when 
| you specify ... 
| it’s found exclusively in Badger 
Directed Flexing Packless Cor- 
rugated Expansion Joints. 


' CROLL-REYNOLDS CO, INC. saager 


Chill Vectors Steam Jet Evactors Condensing Equipment 230-260 BENT ST., CAMBRIDGE, MASS. 
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FOR - USERS - OF - - 
EXPANSION JOINTS: 


a lesson in 
simple mechanics... 


Yes, it’s a simple principle, one you know — 


and one you should keep in mind when buying an q 
expansion joint. For this is, in fact, the principle if 
underlying the all-curve construction of a Badger : 


Directed Flexing Packless Corrugated Expansion 
Joint. As the illustration shows, the movement of 
the corrugated member of a Badger Joint is con- 
trelled and contained so that it always follows a 
curved pattern . . . no corners or angles where 
stresses can localize .. . mo excessive strain... 
no chance of breakdown. 


For economy's sake remem- 


remember that 


MANUFACTURING COMPANY 
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for the » Petrols eum 
|CONTROL BY 
AIR POWER 


.. with the Wheelco Pneumatic Capacilog! 
For safety— where electric contactors 
or motors are a hazard—-for results— where 
fixed position changes of fuel or 
medium are injurious to your preduct. 
Get instant indication, permanent 
record and control with the smooth-flowing 
— of air—get the Wheelco 

neumatic Capacilog. 
Wheelco instrumentality adds safety 
and product uniformity. 


Write for Bulletin C2, Wheelco Instruments Company, 
701 W. Harrison Street, Chicago, Illinois. 


See the Wheelco Pneumatic Capacilog Booth No. 232. 
Houston Industria! Exposition, May 10 to 14th 


wheelco conn 


Asarco Sheet Lead @e@e@ All commercial weights and 


sizes. Chemical ...Telluriam Chemical... Antimonial 


Asarco Lead Pipe... sie. speci 


siaes ow request. Chemical... Tellurium Chemical... Antimonsal 


Asarco Lead and Lead Lined Valves 


@ Split Type “Y™ and “Angle”. Standard Gate, Cheek, 
Hard Lead “Y™, Plug and Seat 


Asarco Lead Fittings. .. coo. 
“Y's”, (with plain ends, with flanges on, or for flanging in the 
field). Chemical and Antimonial 


Asarco Lead Specialties... .......... 


Castings to specification 


See Federated alse for Lead Lined Pipe 
Lead Lined Fittings. Lead Lined Flanges 


cont AMERICAN SMELTING AMO REFINING Company 
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edges where required.” Both inside and 
outside dimensions are diamond-wheel 
ground. Glass orifice plates are available 
in various thicknesses from % inch up 
and in sizes up to 16 inches od 

For further information write Preci- 
sion Thermometer and Instrument Com 
pany, 1470 Brandywine Street, Phila- 
delphia 30 


Rubber Lined Valve (item 227) 


Products Corporation's 30-inch 
50-pound cast iron valve, known as Type 
709, is equipped with 125-pound flanges 
and a renewable one-piece rubber seat for 
positive shut-off. The valve is air bubble 
tight at 80 psi. and drip tight with water 
at 100 psi. It can be used in a temperature 
range from minus 20 to plus 200° F. The 
valve shaft moves with an oscillating mo- 
tion. Special handwheel control has a 
tully enclosed gear reduction drive, easily 
adapted to automatic control. It is avail- 
able in smaller or larger sizes, in a}l ma- 
terials and for higher pressures 

For turther information write R-S 
Products Corporation, Wayne Junction, 
Philadelphia 44 


Here's how KEMP Dynamic Dryers — 
remove moisture from air, gases or 
liquids, for as little as “4c per mcf! 


F you think drying air, gases or liquids cost too much—find out 

how Kemp can save you money! Hundreds of Kemp Dynamic 
Dryers control moisture at low cost in plants all over the country. 
Operation is guaranteed to your specifications and the cost is 
surprisingly low. Many Kemp users report drying to sub-zero dew 
points for as little as ‘4c per mcf—including all charges for labor, 
capital investment and materials! 


FLEXIBLE DESIGN 
Kemp Dynamic Dryers are versatile—offer manual, semi-automatic —_ 
or automatic operation. Desiccant is especially selected and com- 
pounded for the type drying your problem calls for. With Kemp 
you can dry air, gases or liquids, control humidity in large or small =~ 
areas, or eliminate moisture in materials. Gas, electric or steam 
regeneration is supplied as standard equipment. 


SEND FOR INFORMATION 
Whether your moisture control problem is special or standard, 
you'll find Kemp has a Dynamic Dryer especially designed to solve 
it. Find out how Kemp engineering can save you money. Get the 
facts. Bulletin D-27 contains specifications, technical data and full 
information. For your free copy, mail coupon today’ 


Emergency Shower (item 228) 


Industrial Products Company's emer- 
gency shower is capable of spraying wa 
ter from 29 gpm. at 30 pounds to 41 gal- 
lons at 60 pounds pressure. The shower 
is used as a counter-agent to acid expo 
sure and for extinguishing clothing which 
has caught on fire. It is supplied from 
overhead through a one-inch diameter 
pipe, three feet long. It is controlled by 
a slow, self-closing valve operated by a 
chain attached to the floor. Shower head 
is eight inches in diameter, made of cast 
brass. The unit is furnished with ceiling 
flange, chain to floor, and floor flange 

For further information write Indus 
trial Products Company, 3030 N. Fourth 
Street, Philadelphia 33 


In cooperation with Fafnir Bearing 


( yar Pre« THE C. M. KEMP MFG. CO., Dept. K-4 
. is offering an apparatus for testing lubri 
cants to be used for anti-friction bearings OF BALTIMORE 405 E. Oliver St., Baltimore 2, Md. | 
undergoime small angle vibratory move Gentlemen: Please send me Intormation Bulletin 
ments. In operation the test grease is ap cnnsuasvess ] D-27. We want facts on drying ( ) air ( ) gaa! 
plied to a simple lever which exerts thrust | ( ) liquids. } 
through a calibrated spring. An electric ouaners 
motor is started to oscillate the test bear FIRE CHECKS 
ings through an angle of 12 degrees, at 4 ATMOSPHERE 
rate of 3450 reversals per minute under GENERATORS cers 
a thrust load of 550 pounds. The test is ADSORPTIVE DRYERS | 
run continuously for 50 hours before the METAL MELTING UNITS 
bearinus are weixhed and washed again SINGEING EQUIPMENT 
7 The test is comparative and the loss of SPECIAL EQUIPMENT } 
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Simple te cut and weight in milligrams indicates the suit- 


“ bi bend for fitting ability of the lubricant. To dampen noise 
NON-SLIP—the twist P eround obstectes - and vibration, tester is rigidly mounted 
Adaptable to many on a 13-inch steel plate base. Motor has 
does the tricke Maximum safe- 4 hp. and operates on 115 volts, 60 cycles 
ty and strength . . . that's the ideal com- Over-all dimensions are 18 inches wide, 
bination in Blaw-Knox electroforged 12 inches deep, and 12 inches high 
Steel Grating. Each individual joint is For further information write Preci- 
electrically forged together in a union sion Scientific Company, 3737 N. Cort- 
stronger than the surrounding metal! land, Chicago 47 
The twisted bar construction gives a 
firm grip on shoe soles, makes slipping Tank Float Switch (item 230) 
impossible. B, A simple and level lf 
_ A simple and rugged level control tor 
WRITE FOR BULLETIN 2296 nowng liquid at normal or high pressures 1s 
claimed for Clark Cooper Company's 
BLAW-KNOX DIVISION of Blaw-Knox Company liquid level control tank float switch 
2005 Farmers Bank Bidg., Pittsburgh 22, Pa. Offices in Principal Cities The float ball travels up and down on 


the rod. By means of the adjustable stop 


ELECTROFORGED | the differential between make and break 

e of the snap acting switch is from % inch 

up depending on size tank or chamber 

STEEL GRATING The switch capacity is 10 amp. 125 volt 

Models for low water cut-off for boilers 
with float in pressure casting housing and 


floats for right angle installations are 
also available. These controls are fur 


A guidebook of unit operation, nished to handle temperatures to 1000° F 
theory and equipment. and 1000 pounds pressure 


For further information write Clark 
Elements of Cooper Company, Inc., Palmyra, N. J 
a 
Heliwelding (Item 231) 
hemieal Air Reduction Sales Company's book 
let on Heliwelding, an inert-gas, shielded- 


Engineering arc welding process, explain the process 


and when to use it, under such section 


By WALTER L. BADGER headings as “Heliwelding Joins the 

1 Professor of Chemical Engineering, Hard-to-Weld Metals” and “How Cur- 
} University of Michigan rent and Polarity Affect the Weld 

Also included are sections on equipment 


and WARREN L. McCABE for manual, semi-automatic and auto 
Assistant Professor of Chemical Engi- matic operation; a new automatic filler 
neering, University of Michigar wire feeder, and power supply equip 


ment 
1 For a copy write the nearest Airco 
625 Pages. 5 ve x 8, sales office a Air Reduction Sales Com- 
314 Illustrations pany, 60 East 42nd Street, New York 17 
Price, $5.50 Plastic Pipe (Item 232) 
“Carlon T,” a new extruded pipe, de 
This book covers all of the operations such as drying, distillation, extraction veloped by Carter Products Corporation, 
| crystalliz ition, mixing, etc. which are common to many chemical processes supplements the standard line of Carlon 
It describes the theory underlying these operations in the manner most flexible pipe in much higher tensile and 
| adaptable to the needs of the engineer who is called upon to group them flexural strengths. Because of its semi- 
| for most efficient and inexpensive production. All theory is begun with fun rigid characteristics, the pipe is recom- 
| damental conceptions and developed as simply and logically as possible mended for over-land piping, jet well 
H In addition the book gives classified descriptions of all the principal types of installations, for processing or exhaust 
equipment for carrying on unit operations. Illustrated by many specially systems handling highly corrosive fumes, 


gases, or vapors, and for use as a conduit 
to carry high voltage wiring in all types 
of electrical mstallations. Pipe sections 


prepared drawings showing sectional view of machinery and emphasizing 


operational features 


Order from are connected by means of plastic sleeves, 

| THE GULF PUBLISHING COMPANY which are first treated with a special 
| cement and then slipped over the ends 

P. O. Box 2608 Houston. Texas i) of the sections to be joined. Carlon “T” 

| is guaranteed against rot, rust, and elec- 


— trolytic corrosion. It is said not to form 
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Good Features 


Industrial Plant Superintendents, Water Works Engi- 
neers and Municipal Executives throughout the nation 
readily agree that Layne Well Water Systems and Layne 
Vertical Turbine Pumps have more good features than 
any other make. Such acceptance is due to Layne's extra- 
ordinarily fine designing, precision manufacturing and 
definitely superior installation methods. Furthermore there 
is a distinct advantage in owning water producing equip- 
ment built by an organization that is always ready and in 
a position to provide efficient repair and maintenance 
service when—and if needed. Hundreds of large water 
users of all kinds have found Layne equipment to be thor- 
oughly dependable under every condition. 


If you are in need of more water or want to consider 
the installation of a system of your own, the Layne organi- 
zation is ready to offer experienced exploratory service, 
sound engineering advice and dependable construction 
plans. You incur no obligation in asking for this aid. For 
such service, catalogs, bulletins, etc., address 


LAYNE & BOWLER, INC 
GENERAL OFFICES, MEMPHIS 8, TENN. 


BUILDERS OF 


HIGH EFFICIENCY 


Stuttgart, Ark. Layne-Atiantic Co., 
‘enn. Mis 


ayne-Northern Co bawake 
ay * Louisiana Well Co.. Monroe, La. 
Northwest Co.. Milwaukee, Wie * Layne 
> Lay Seatt Washington The Layne 
€ M ional Water Corporation, Pittsburgh. Pa * 
international Water Supp! Lofidon. Ont. ¢ Layne-Hispanc Americana. 5. A 
Mexico, ¥. * General Filter Company, Ames. lowa 
ipril, 1950--A Gulf Publishing Company Publication 


LATE STARTER 


way you can get a fast start on profitable operation is 
to use standard Wilson-Dudgeon Tube Expanders to 
help solve your production or maintenance problems 
on tubular apparatus. Backed by 97 years of solid ex- 
perience, Wilson-Dudgeon Tube Expanders will assure 
you of fast, easy, reliable tube rolling to cut down- 
time and Here are two of 


the profit-making Wilson-Dudgeon Tube Expanders: 


Wilson-Dudgeon Model 38 Tube 
Expander for tubes 1” ©.D., up. 
Self- parallel rolling and 
seats tubes quickly 


hi} 


Medel 41 Tube 
Expander, poralle! rolling, self- 
feeding with ball bearing 

collar for roll heat exchonger 
tubes 0.0. te 2'/2" 0.D., inte 
tube sheets te 6”. 


No matter what your tube expander problem, you can 
be sure of getting a Wilson-Dudgeon Tube Expander 
that will fit your specific application. Write us, giving 
full details or send for Bulletin 380. 


CUT FUEL COSTS with 
WILSON TUBE CLEANERS 
Remember—',,” of scale often 


wastes 10%, or more, in fuel. A 
Wilson Tube Cleaner makes short 
work of the toughest deposits. . . 
cleans both ferrous and non-fer- 
rous straight or curved tubes. 
Air, steam, water or electrically 
driven cleaners available for tubes 
%” LD. to the largest ever 
cleaned. Write for Bulletin 47-A. 


THOMAS C. WILSON, INC., 21-11 44th AVENUE, LONG ISLAND CITY, ¥. 


WILSON-DUDGEON TUBE EXPANDERS 


A 
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Select from FOUR sizes for condenser tubes '/4"’ to 1'/2"’ 0.D. Let our 
engineers help you select motor sizes best for your requirements! 


One big reason why you can count on more accurate results with the Airetool 
tube rolling control is the wide choice of motor sizes which you have to power it. 
There are, as shown, four electric motors which meet every known power or 
industrial requirement. Each is interchangeable with the control unit and in 
results surpasses the performance of air motors. 
You will find this new-found tube rolling accuracy pays off in many 
ways... in longer tube life .. . reduced tube end corrosion . . . fewer 
tube failures . longer expander life and more accurate work. By 
selecting motors with the right speed and power you can deliver this 
greater accuracy and meet production or piece work schedules in less 
time. 


For full information and our recommendations for the right motor that meets your 
requirements, write The Airetool Mfg. Co. 316 S. Center St., Springfield, Ohio. 


WHY REPLACE HIGH PRICED STEEL PIPE? -—----—-— 
Clean it with this AIRETOOL Wing Arm Head Type Cleaner 
This cleaner hes the power to remove severest coke, lime and 
scale deposits from lines and pipes. Reclaiming this expensive 
item is offen an important saving. A swivel connection com- 
bines with the motor and heod for cleaning straight pipe ond 

@ universal joint is used where pipes ore bent. 


‘rey 
THE Al R | L BRANCH oFricts: 


York, Philadelphia, Chicage, 


SPRINGFIELD, OHIO Representatives in Principal Cities 


There's an AIRETOOL Tube Cleaner ond Tube Exponder for every type of tubular construction 


New Equipment 


a galvanic couple, and can be installed 
above or below frost level, as it is not 
damaged by freezing water 

For further information write Carter 
Products Corporation, 10207 Meech Ave 
nue, Cleveland 5, Ohio. 


Control System (Item 233) 


Lapp Insulator Company, Inc., has an 
nounced an accessory to its line of Pulsa 
feeder proportioning pumps (described in 
December PR, page 203)—the “Auto 
Pneu-Matic” control system which pro 
vides for pneumatic instrument control 
of output. With the control, automatic 
volume change from zero displacement 
to full displacement is provided, auto 
matic and im response to tnstrument arr 
pressure change. The accessory makes 
possible systems in which pump output 
is made responsive to any measurable 
variable—flow, pH, temperature change, 
liquid level, pressure 

For further information write Lapp 
Insulator Company, Inc., Process Equip 
ment Division, LeRoy, N. Y 


Electric Controller (Item 234) 


McDonnell & Miller's new, explosion 
proot float-operated electric controller 
tor water tanks, receivers and other liq 
uid storawe systems ts designed for use 
under conditions where a conventional 
type controller is not applicable. The 
No. 65 can be used to “make” or to 
‘break” electrical circuits at either high 
or low levels, for example, controlling 
motors, signal lamps, and electrical ele- 
ments 

It has been Underwriters’ tested and 
approved for use in class I, groups C 
and 1) This float switch incorporates 
packless construction, heavy-duty mer 
cury switch and totally enclosed wiring 
and terminals. It is furnished with a 
standard switch that breaks the circuit 
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Two NEW 
REFRACTORY 
CASTABLES 


DESIGNED | 
AND 
ENGINEERED 
FOR “GUN” 
APPLICATION 


IN THE PETROLEUM FIELD 


CASTABLE No. 20 SK-7 — a lightweight insulating cast- 
able recommended for a service temperature of 1800° F., 
and KAST-SET KS-4 —a castable refractory with a top 
service temperature of 2750° F. were designed specifically, 
for cement gun application in the Petro-Chemical industry. 
This modern method of applying refractory castables greatly 
reduces labor costs. The A. P. Green Company, a leader in 
the development and manufacture of high quality castable 
refractories for normal pouring application, had the expe- 
rience and engineering know-how necessary in producing 
these modern pneumatically applied castables. 


Continued research, experimentation and improvement have 
resulted in the development of these gun-applicable refrac- 
tory castables which afford the same trouble-free service 
obtained from A. P. Green mix and pour castables. They 
have gained wide acceptance in the petroleum industry and 
are specified by several large companies in that field. The 
outstanding advantages available through the use of SK-7 
ond KS-4 are: 


Representatives 
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For detailed information concerning these costable refractories, write the Engineering Depart- 
ment of the A. P. Green Fire Brick Company — or coll your local A. P. Green Distributor. 


1. instatiction time and labor costs ore reduced considerably, 
because these materials can be applied quickly. 

2. Construction costs ore held to a minimum os no forms ore 
necessary. 

3. These castables are adaptable to a variety of installations, 
particularly in places where normal pouring castables cannot 
be used. 

4, The objectionable feature of many gun-applied materials 
(high rebound loss) has been corrected by the special com- 
pounding of these products. 

5. Shooting o lining with SK-7 or KS-4 results in @ finished installo- 
tion having the balanced characteristics of a poured castable. 

These materials were designed for use wherever castable 

refractories are required and in places where the use of 

normal pouring castables is impractical. 


GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U. S. A. 
A. P. GREEN FIRE BRICK CO., Lid. in Canede 
Cities of the World 


the Principal 


; Application of SK-7 completed. Stee! mesh attached te A 
studs preporatory te shooting KASWSET KS-4. 
KAST-SET KS-4 being applied by means of coment gun. 
Note steel mesh which onchers KAST-SET KS-4 and pro- 
vides abrasion-resistant wearing surfece for Catelytic 
j 
Interior of Catalytic Regenerater showing the completed 4 
_ lining with the KAST-SET KS-4 applied ever the CAST- 
: ABLE Ne. 20 SK-7. 
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with falling liquid level, but a reverse 
acting switch is available for completing 
the circuit with falling level 

For circular write McDonnell & Miller, 
Inc., Wrigley Building, Chicago 11 


Recorders (item 235) 


Minicorders, self-contained instru 
ments for recording temperature, distant 
reading temperature, compound pressure 
and vacuum, electrical operation and 
combinations of these are announced by 
The Dickson Company in base, suspen 
sion, bracket or panel mountings. Charts 
ure available for some 80 ranges. A 


FLOWLINE 


STAINLESS STEEL WELDING FITTINGS... 
pplications 


for All 


s possible nstr y stainless 


Corresion Resetting A, 


330s 


ealed, cle 


wrosion resistance 


guarantee to within 2 percent of scale 
range is claimed for the instruments 
which are individually calibrated and 
tested after final assembly. They are 
available in five sizes and two series 
The mechanism is assembled to a heavy, 
lacquered aluminum dial. All parts are 
interchangeable. The four-inch diameter 
glass window is set im rubber 

For further information write The 
Dickson Company, 7416 Woodlawn Ave 
nue, Chicago 19 


Fuel Vaporizer (item 236) 

A re-designed fuel vaporizer to power 
gas engines is described in a_ Black, 
Sivalls & Bryson, Inc., bulletin which 
gives operational data on this power 
source. Also explained is the process by 
which the vaporizer strips volatile frac- 
tions from pipeline or lease crude and 
makes them directly available to the 
engine carburetor. Basic crude require- 
ments are also given. [Illustrations in- 
clude a detailed flow diagram and di- 
mensional sketch of the 40-hp. fuel 
vaporizer. Specification and capacity 
tables cover the 20, 40, 110 and 300-hp. 
units now in production. 

For a copy write Black, Sivalls & 
Bryson, Inc,, 720 Delaware, Kansas City 
6, Mo., referring by number to this 
PerroteuM Reriner item 


Packings (Item 237) 

Palmetto (R) self-lubricating packings 
are discussed in Bulletin LP-10 issued 
by Greene, Tweed & Company. Included 
are principles of self-lubricating packing 
design, structure and performance as 
well as analysis of each individual pack- 


n sizes from “« 


tned, and 


The Mest Complete Lime of Stainless Stee! Welding Fittings 


WELDING FITTINGS CORP. 


| 
— 


Sead for Bullen 5.310 


Ailey 


World's Largest Manufacturer of Stomless Steel Welding Fittings 


a f , « 
. 


aA 


ing from standpoint of application to 
specific services. 

For a copy write Greene, Tweed & 
Company, North Wales, Pa, referring 
by number to this Perroteum Reriner 
item 


Welders Gas Mask (Item 238) 


To protect welders on jobs where 
there are hazardous gases or smokes due 
to product residue or vaporization, Acme 
Protection Equipment Company has de- 
veloped a special full vision gas mask, 


SUPERIOR-BUILT scrubbers operating ot 600 Ibs. pressure 


SUPERIOR delivers 


as planned and specified! 


The above scrubbers were SUPERIOR-built for a West Texos re- 
pressuring plant. Other SUPERIOR refinery and gasoline plant 
equipment is found in many areas and it always meets vitally 
important specifications and code standards. FOR YOUR NEXT 
JOB, CALL SUPERIOR! 


API-ASME 
AND ASME CODE 
CERTIFIED BY 
NATIONAL BOARD 


ALSO 
FRACTIONATING TOWERS + HEAT 
EXCHANGERS + SCRUBBERS AND 
RETUBING OF HEAT EXCHANGERS 


For Information or Estimates Call Amarillo 3-4395 


SUPERIOR MANUFACT 


oO, 
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known as Pur-a-weld, that can be used 
interchangeably with dust and fume can- 
ister or a compressed-air supply unit. 
Advantages inchide “greater vision, 
lenses in shades from 4 to 12; complete 
gas mask protection to reduce headaches, 
fatigue and other health hazards; easy 
fit and comfort; free-breathing; replace- 
able welding hood; interchangeable air 
supply. 
or further information 
Protection Equipment Company, 
West Lake Street, Chicago 12. 


Valve Selection Chart (Item 239) 


A reducing valve selection chart is 
available from Klipfel Valves, Inc., a 
division of Hamilton-Thomas Corpora- 
tion. Used in conjunction with reducing 
valve Bulletin 148, the chart also helps 
determine proper sizes of valves. The 
chart indicates which valves are suitable 
for dead-end service and which are not 

For a copy of chart and Bulletin 148 
write Klipfel Valves, Inc., Hamilton, 
Ohio. 


Grounding Reels (item 240) 


for use with the generation of static 
charges on fuel servicing equipment dur- 
ing the transfer of combustible fuels, 
Benjamin Reel Products, Inc., has devel- 
oped the Series 200 portable grounding 
reels with cadmium plated and rust- 
proof parts. The reel is useful in eliminat- 
ing the possibility of fire or explosion 
because of discharge of sparks in the vi- 
cinity of inflammable fuels or vapors. The 
reel has a roller bearing arrangement and 
is equipped with 20 feet of 3/32-inch 
diameter phosphor bronze cable and a 
one-foot phosphor bronze pigtail to fas- 
ten to the ground connection. Ceiling or 
wall installation is possible 

For further information write Benja- 
min Reel Products, Inc., 10700-10710 
Broadway, Cleveland 5, Ohio. 


Filling Machine (Item 241) 


write Acme 
3037 


Large quantity oil filling machine pro- 


duced by Hope Machine Company is 
available for one gallon, two gallon, 2% 
gallon and five gallon containers 

The company's “no container—no fill” 
device, embodied in this machine, “does 
not waste the product, and completely 
eliminates clean-up time.” 

For further information 
Hope Machine Company, 
Road, Philadelphia 14 


Thermo-Setting Resin (item 242) 
The Electro Chemical Supply & Engi- 
neering Company announces a new type 
of thermo-setting resin used as an acid 
and alkali-proof cement or coating, 
called Duron, which is claimed to ad- 
here without the use of a primer to 
concrete or metal, and is self-hardening 
at room temperature. Duron is not 


write The 
9400 State 


April, 1950 


derived trom phenolic or furturyl alcohol 
resins. It is used in the manufacture 
of acid and alkali-proef cements for 
joining brick and tile, as a coating for 
concrete, steel, or wood, and as an im- 
pregnant for wood. Claimed is inertness 
to solvents, fats, oils, greases, alkalis, 
and acids 

For further information write Electro 
Chemical Supply & Engineerinng Com 
pany, 750 Broadstreet, Emmaus, Pa 


Power Costs (Item 243) 
Worthington Pump and Machinery 
Corporation announces a new bulletin 
S-500-B-1-50 for quick determination of 
lowest power costs by visual inspection 
Curves cover gas cost per 1000 cubic 
feet for dual fuel diesel, gas diesel, spark 
ignition gas, and oil cost per gallon for 


New Equipment 


oil diesel. Costs are given in dollars per 
thousand kilowatt hours 
For copies write Engine Sales Divi- 
sion, Worthington Pump and Machinery 
Corporation, P. O. Box 953, Buffalo 
Y 


Water Purity (Item 244) 

F. J. Stokes Machine Company's water 
purity indicator claims quick and accu- 
rate testing of distilled and de-ionized 
water for purity. The indicator can be 
used for spot checkng or for permanent 
installation. Calibrated to zero for pure 
water and directly in terms of impurity 
content within the range of 0 to 30 ppm 
of sodium chloride, this portable, heavy- 


THE CENCO 


DuNOUY INTERFACIAL TENSIOMETER 


D971-48T, 


CENTRAL 


NEW YORK BOSTON SAN FRANCISCO 


A Gulf Publishing Company Publication 


Interfacial and surface tension measurements are extremely important 
in pharmaceutical, biological and chemical researches. and the testing 
and control of transformer, lubricating, Diesel engine and vegetable 
oils. The Cenco instrument meets the requirements of ASTM Method 
Interfacial Tension of Oil Against Water by the Ring 
Method. Interfacial tensions between non-mixing liquids and surface 
tensions of liquids are measured easily and accurately. 


No. 70540 CENCO-du NOUY INTERFACIAL TENSIOMETER, $302.50 


Write for detailed information 


SCIENTIFIC 
Sciencigic Fp 
IRVING PARK Road CHI aco 13 


NEWARK 


LOS ANGELES TORONTO MONTREAL 


~ 
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luty tester can be plugged into a 110-volt 
)-cycle a.c. current source. Conductivity 
ells include glass dip cell for testing 
samples of distilled water in beakers, etc 

rubber dip cell for industrial use in test 


ne purity of distilled water in storage 
tanks; and, threaded cell for permanent 
nstallation m tanks or piping systems 


For further mformation write F. J 
Stokes Machine Company, 5900 Tabor 
Road, Philadelphia 20 


Control Panels (item 245) 

A booklet Hays 
Corporation's panels are made and where 
operations of 


explaining how The 


they are used describes 


fabrication, layout, cutting, drilling, weld 
ing, fitting, painting, and wiring. Fea 
tures like electric clocks, pressure gauges, 
transformers, name plates, push-button 
stations, signal lights are explained 

For Bulletin 773 write The Hays Cor 


poration, Michigan City, Ind 


Gas-Liquid Separator (Item 246) 


For critical pneumatic operations, Selas 
Corporation of America’s new Liqui 
lector removes water or 
water-oil emulsions from compressed air 
Phase separation and liquid 
accomplished by means of 
two ceramic tubes, 
me water-repellent, the other water 
permeable, but air-impervious 

For a copy write Selas Corporation of 


America, Philadelphia 34 


automatically 


or gas lines 
erection are 
controlled-porosity 


SERVING THE 


FROM ? GREAT PLANTS 


© Structural Steel 


INDUSTRY 


© Reinforcing Steel 


© Steel Warehouse Products 


AUSTIN BROS. 


GENERAL OFFICES 
1615 COOMBS STREET 
DALLAS |, TEXAS 


STEEL CO. 


A new cohrlastic silicone rubber 
sponge, developed by Connecticut Hard 
Rubber Company from silicone rubber 


production of the 


compounds permits 
25 to 35 cubic 


sponge with a density of 
inches per pound and resisting tempera 


tures from 100° to +500° F. The cell 
size of this silicone rubber sponge ts 
“more uniform than in earlier construc 
tions and the material has improved 
tensile, elonwation, tear strength and 
abrasion resistance.” It is available from 
stock in sheets 1/16, “% and % inches 


thick which may be died out for fairing 
strips and gasketing. It is also available 
im special extrusions and molded shapes 
on a custom basis 

For further information write 
necticut Hard Rubber Company, 
Haven, Conn 


Cycle Controllers (Item 248) 

Five’ models of Taylor Instrument 
Companies Flex-o-Time cycle controllers 
for applications requiring all-electrical or 
all-pneumatic or other combinations of 
each are described in Bulletin 98154. The 
instruments control any particular group 
of functions which may be required in 
the sequence of a manufacturing opera 
tion, according to a predetermined sched 
ule and over a specifically timed period 

For a copy write Taylor Instrument 
Companies, Rochester 1, N 


Hose Couplings (Item 249) 
Bulletin No. 5 of Hose 


Con 


New 


Accessories 


Company, describes the complete line 
of LE-HI suction and water hose cou 
plings. Hose combination male hose nip 
ples, brass and malleable suction and 
water hose coupling, hose pipe and 
adapters are also described. New items 


shown for the first time include the 
LE-HI 810 brass suction and water hos« 
couplings which uses a hexagon swivel 
nut im place of the usual pin lug and 
LE-HI series 640 petroleum couplings, 
especially designed for handling bulk 
crude and petroleum as well as water 

For a copy write Hose Accessories Com 
pany, Lehigh and 17 Street, Philadelphia 


Refinery Products (Item 250) 

“BS&B in the Refining Industry” fea 
tures refinery products manufactured by 
Black, Sivalls & Bryson, Inc., and con 
tains information on heaters, separators, 

dehydrators, safewalks, 
relief valves, vent 
arrestor combinations 


was scrubbers, 
valves 
as well 
tanks, chemi 
mufflers, pipe 


y heads, 


sa 
and flame 
as tuel vaporizors, storage 


cal teeders, blow Cases, 
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half soles and special fabrication 
For a copy write Black, Sivalls & 
Bryson, Inc., 720 Delaware, Kansas City 


5, MO. 


Tension Oil indicator (Item 251) 


the No. 70540 Cenco duNouy Inter 
tacial Tensiometer, developed by Central 
Scientific Company, helps determine in- 
terfacial tension of transformer, lubricat 
ing and diesel engine oil, according to 
the American Society of Testing Mate 
rials Designation D971-48-T. By show- 
ing when a change of oil is needed, the 
ndicator helps avoid a burned out or 
lamaged transformer as well as a need- 
ess and costly replacement of oil. Ship- 
nent can be made from stock 

For further information write Central 
scientific Company, 1700 West Irving 
Park, Chicago 13 


Aluminum Paint Use (Item 252) 


A brochure for industrial users of 
aluminum paint is offered to manufac- 
turers by Aluminum Company of 
America. Emphasized are these uses of 
aluminum paint by business and indus- 
try: for metal, concrete and masonry 
and similar non-absorbent surfaces; for 
weather-exposed wood; and for interior 
heated surfaces and for decorative uses 
(Questions and answers and an aluminum 
paint coverage table are included 

For a copy write Aluminum Company 
of America, 661 Gulf Building, Pitts- 
burgh 19 


Gas Purifiers (Item 253) 

Newly developed Engelhard catalysts 
have resulted in the introduction of three 
expanded Deoxo processes by Baker and 
Company, Inc., for the catalytic purifica 
ton, hydrogenation and oxidation of 
zases. The new model DM Deoxo puri 
her provides simultaneous catalytic com 
lunation of carbon monoxide plus hydro 
wen to carbon dioxide plus water vapor 
Gas temperature must be maintained be 
tween 120° and 500° C. An oxygen con 
tent at least one-half the sum of the car 
bon monoxide and hydrogen must also 
be present, All three Deoxo purifiers are 
ivailable in sizes ranging from 200 to 
100,000 

For further mformation write Baker 
ind Company, Inc., Fast Newark, N 
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stops RUST! 


Add years to the useful life of tanks, pipes, 
derricks, fences, buildings, roofs and other metal 
properties by protecting them with RUST-OLEUM. 
It's a tough, pliable, long-lasting coating that seals 
metal against the ravages of rain, dampness, salty 
air, weathering and many destructive elements 
that attack your plant twenty-four hours a day. 

Originally developed to combat the most dam- 
aging rusting conditions, RUST-OLEUM is widely 
used by petroleum plants from coast to coast. It 
has proved its capacity to meet every need of the 
industry for dependable, long-lasting anti-rust pro- 
tection, 

RUST-OLEUM can be applied without exten- 
sive preparation . . . even over surfaces that are 
already rusted. RUST-OLEUM spreads evenly ‘ 
free of brush marks . and dries w a firm, elastic, 
rust-resistant film. 

The time and labor saved in applying RUST- 
OLEUM mean subs@antial savings to you in main- 
tenance costs. Yet RUST-OLEUM costs no more 
than most quality materials. 

RUST-OLEUM is decorative, too! It's available 
in a large selection of colors including white and 
aluminum. 

RUST-OLEUM is stocked and sold by lead- 

ing industrial distributors in all principal 

cities in the United States and Canada. If 
you have a trouble-some rust problem, write 
for your copy of our catalog which contains 
full information and recommendations for 
Mie. 


RUST-OLEUM 


RUST-OLEUM CORPORATION 


2553 Oakton Street 


A Gulf Publishing Company Publication 


Evanston, Illinois 
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STEEL VALVES 


PRICED to compete with conventional plug 
type volves. Interchangeable with Ameri- 
con Stondord Steel Wedge Gate Valves 
Wrench-Operated,; Direct Handwheel 
Operated; Worm Gear-Operated; Sizes 
from 1" to 16". Write for our Catalog No 
600 and Price List. On request, we will be 
glad to quote on larger sizes above 16° 


WEDGEPLUG VALVE CO., INC. 
NEW U. A, 


About EQUIPMENT and 
SERVICE Suppliers 


MOVES INTO NEW HOME—The Crosby Steam Gage & Valve Company's new home at Wrentham, 
Mass., which is pictured above, contains more than 100,000 square feet of floor space, and is newly 
equipped with machinery that “will enable us to meet the increased demand for Crosby safety and 
relief valves, pressure gages and precision instruments,” officials said. A direct wire connects the 
Wrentham plant with the Boston sales office. Additional district sales offices are in New York, 
Chicago, Dallas and Los Angeles. The Ashton Valve Company, under the same ownership and 
management os Crosby, also has moved to this Wrentham plant, combining the manufacturing 


Knox will be engineer-contractor tor the 
design and erection of plants embodying 
the new technique, covering a wide range 
of capacities with a standardized small 
“packaged unit” specially designed for 
small producers and the foreign trade 


Blaw-Knox Authorized to 
Use Mercury Cell Technique 


Chemical Plants Division of Blaw 
Knox Company has been authorized to 
construct chlorine and caustic soda 
plants using the Mathieson Chemical 
Corporation's stationary mercury cell MM&M Executive Retires 
technique. This process features the eco At the annual stockholders’ meeting 
nomical production of chlorine and caus of Manning, Maxwell & Moore, Inc.. 
tic pure enough for direct use in the Robert R. Wason, president, announced 
manufacture of viscous rayon. Blaw that William J. Jarrett, controller and 


ROLLING OF F—From a single oi! drum factory in 1940 to eight widely scattered plants, producing 
some 25,000 barrels and drums and 35,000 steel! pails every eight hours is the story of the expansion 
of Jones & Laughlin Stee! Corporation and its subsidiary, J & L Steel Barrel Company. Early this 
year plant and equipment of the barrel company were increased 25 percent with the addition of 
American Can Company's steel pail and galvanized wore facilities at Toledo, Ohio and Atlanta, Go 
Photo above shows production line at Toledo plant where five-gallon necked-in closed-top oil drums 
are being capped and then spray-coated with black enamel. At present, J & L is consolidating stee! 
pail and barrel producing facilities in o new plant at Kansas City, Kan. Another ACC steel pail 
line from Jersey City will also be combined with the present barre! producing plant at Bayonne, N. J. 
Other plants are at Cleveland, Ohio, Gretna, La., Philadelphia, and West Port Arthur, Texas. The 
Cleveland plant, formerly owned by Draper Manufacturing Company, one of the oldest steel con- 
toiner producers in the country, is said to be the largest single steel borre! plant in the business. 
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re-elected vice president, was to retire 
April 1 from active service with the 
company which he joined in 1906. John 
A. Flynn, who has been with the com- 
pany 34 years, succeeds Jarrett as acting 
controller 


Harvard Graduate Joins 
Fischer & Porter Staff 


Edmund D. Haigler has joined Fischer 
& Porter Company, Hatboro, Pa, to 
work on special cus- 
tomer engineering 
problems. A_ gradu- 
ate of Harvard engi- 
neering and business 
schools, Haigler has 
formerly been with 
General Motors Cor- 
poration, E. |. du 
Pont de Nemours & 
Company, Inc., and 
The Foxboro Com- 
pany where he was 
manager of the en- 
gineering depart- 
ment. He recently 
completed a two 
year survey of the mining, milling and 
smelting industries. As member of a 
four-man instrument team he studied 
German industry for the U. S. in 1945 
He is a member of ASME, AIME, and 
NSPE 


Fluor Promotes Personnel 
In Three Sales Offices 


The Fluor Corporation, Ltd., has pro 
moted James G. DeFlon to the New 


Weidlien 


McKay 


York sales office, 
Lee Weidlien, to San 
Francisco, and lack 
McKay to the 
Houston sales office 

DeFlon, engineer 
with Fluor since 
1941, recently re 
turned from London 
where he has been 
negotiating with 
Head Wrightson 
Processes Ltd. for 
the sale of Fluor 
products in England 
and other European 
countries 

Weidlien is a graduate of the Univer 
sity of Kansas. He has been engineer 
with the firm from 1943 to 1948 and has 
recently rejoined 

Mc Kay, who joined Fluor in 1942, has 
served as advertising and public rela 
tions manager in the main plant at Los 
Angeles and as a sales engineer in Kan 
sas City and Los Angeles. He is a grad 
uate of the University of Oklahoma 


April, 1950 


T. J. Roberts of Atlanta, Ga. is new 
Houston district manager of Johns-Man- 
ville Corporation's Industrial Products Di 
vision, and Henry G. Palmer is Atlanta 
district manager. Palmer formerly served 
as assistant manager 

A graduate of Cornell University in civil 
engineering, Roberts began with Johns- 
Manville in 1925, in New York. In his new 
position, he will supervise sales of indus- 
trial products in Texas and parts of Louisi 
ana, Arkansas and Oklahoma 

Palmer is a graduate of the University 
of Georgia and later attended Georgia Tech 
where he was awarded an advanced degree 
in civil enginecring. He joined Johns-Man 
ville in 1936 as a sales engimeer in the At- 
lanta district. Palmer will supervise sales 


A Gulf Publishing Company Publication 


of industrial products in Georgia, Florida. 
Alabama, South Carolina and parts of Ken 
tucky, Mississippi, North Carolina, Ten 
nessee and Virginia 


Joins Key's New York Staff 

Key Company, East St. Louis, It 
has transferred Robert D. Burkhart to 
the New York office. Burkhart has been 
with the company for 16 years, and pre 
viously served as assistant to the chiet 
engineer 


Consolidates Offices 
L. J. Wing Manufacturing Company 
has consolidated its three separate factories 
in Newark, N. J., and general offices in 
New York into a single factory building 
at Vreeland Mills Road, Linden, N. J., to 
effect closer and more efficient interdepart 


he 
f Johns-Manville Promotes 
industrial Products Managers 
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A and algge add to the trouble, 
ne cooling weter system need be subject to costly 
shu because of corrosion, or biological fouling... 
oped control procedures for 
Satisfactory, our nationwide staff of engineers welcome 
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mental cooperation. An at 14 West 
14th Street, New York, will be maintained 
to handle New York City sales 


Transferred to Dallas Office 
Strong has been transferred t 
General Electric Company's Dallas of 
hee as an application engineer for the 
southwestern district \ 
Tulsa University and Oklahoma Um 
Strong started working for Gk 


versity, 
m 1940 as a student engineer on the 
wrad- 
uate he spent four years on magnetn 

desigt He ha 
industrial application et 
distribution 
machining 


test course m Schenectady. Since 


and electrome control 
worked as an 
gineer on mdustrial power 
resistance welding and elec 
trostatic precipitation 


Bigelow-Liptak Establishes 
New District Sales Offices 

Charles F. Koos, in the newly estab 
lished Tulsa office, will represent Okla- 
homa, New Mexico and a portion ot 
lexas and Arkansas in the sale of Bige 
low-Liptak Corporation's industrial fur- 
nace enclosures ana industrial insulation 
Supervising the Portland, Ore., office is 
1. A. Sechruefer, who will cower southern 


Washington and Oregon Armin © 
Schleiffarth, representative at St. Lonis, 
with his two sons, Donald and Armin 


1), will cower eastern Missouri and 


southern [linets 


Warner Lewis Agent Named 


Richard Morton, registered chemical et 
uineer, New York, is newly appointed rep 


From 8O years of hose-making experi- 
ence, Goodall has built into “IN 
FERNO” the high factor of safety and 
the qualities insuring extra long serv- 
ice life that make this hose so desira- 
ble and economical for every rehnery 
steam service, 

The tube offers remarkable resist- 
ance to hardening and cracking under 
Tightly 


high temperatures, braided 


Contact Orr Bend for 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches: Philodeiphic . New York « Boston - Pittsburgh - Chicago - Detroit - St. Paul - Los Angeles 


galvanized steel wires reinforce the 


rugged, heat-resistant carcass, The 


tough red cover withstands severest 
abrasive wear and all conditions of 
weather. 

Recommended for pressures up to 
200 Ibs. and temperatures to 400° F. 
Available from stock in all sizes from 

to 2” 1. D.. 


of 50 feet. 


“omplote Informa lion 


in maximum lengths 


tet. 18670 Son Francisco - Seottie Portiand - Salt Lake City Denver Houston - Dutributor: in Orher Principal Cites 


resentative Warner Lewis Compaun 
Tulsa, manufacturers of combination water 
Morton wil! 


separators, micron filters, ete 
Street 


have headquarters at 30 Church 


New York 7 


J&L Steel Company Appoints 
Manager of Pail Sales 


Dave Mernll has been named mai 
Barre 


ager ot pail sales Steel 
Company, subsidiary 
of Jones & Laughlin 
Steel Corporation 
Merrill was formerly 
director 
Crown 


assistant te 
of sales for 
Can Company, and 
previously with Amer 
ican Can Company In 
his new position he 
will head sales tor 
J&l Steel Barrel's 
recently acquired steel 
pail producing facili 
ties of the American 
Can Company m To- 
ledo, Ohio; Chicago, 
IlL.; and Jersey City, N J 

The Jersey City equipment ts cur 
rently being combined with the con 
pany’s barrel producing plant at Bayonne 
N. |. The Chicago equipment is being 
moved to Kansas City, Kan. where 
will be consolidated with barrel produ« 
a newly purchased plant 


Merrill 


thon 


Division of New 
Shand & Jurs Tulsa Office 


Shand & Jurs Company, 
Calif., has opened a new factory brancl 
office u Tulsa watl 
treen Ringland as di 
Vision manager He 
will serve as consult 
ant on engineering, 
manufacturing, field 
and operational prob 
lems of petroleum 
companies in Oklaho 
ma, Kansas, Arkansas 
and parts of Missouri 

Ringland jomed the 
Shand & lurs sales or 
ganization in 1946 and 
later was transferred 
to the Chicago office 
where he was subse 
quently assistant manager. Before his 
Shand & Jurs employment, he served a- 
inspector of petroleum storage tanks aru! 
storage tank fittings 


Hooker Product Supervisor 


John P. Edwards has been named 
supervisor of product application by 
Hooker Electrochemical Company. He 
will coordinate activities of research and 
sales. Edwards, a chemical engineer, was 
graduated from the University of Minne 
sota in 1940. and since coming to Hooker 
that year, has been associated with the 
process study group and more recently 


Ringlond 


with the sales development department 
Pacific Tube President 
Edgar H. Lloyd has been elected 


president of Paciie Tube Company, Los 
Angeles. Llowd has served as superim 
tendent since 1943 and tor the past twe 
vears was vice president in charge ot 
operations. Before becoming associated 
with Pacific Tube Lloyd for 12 years 
vas directly connected with the cold 


drawn seamless tube industry. He is a 
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eraduate of Notre Dame University with 
a bachelor of science degree in chemical 
engineering 


General Controls Addition 


Construction has been started on a 
$100,000 plant addition at General Con- 
trols Company's Glendale, Calif., plant 
President W. A. Ray said that the new 
facilities will be for the assembly of the 
company’s automatic pressure, tempera 
ture, level and flow controls. The addi 
tion brings the manufacturing space to 
a total of 200,000 square feet 


Brady Milwaukee Office Moved 

W. H. Brady Company has moved Mil 
waukee offices from 808 North Third Street 
to 204 West Washington Street 4 


New Crane Valve Distributor 


Vinson Supply Company has been ap- 
pointed distributor for Crane Company's 
line of cast steel valves, gates and malle- 
able fittings which will be stocked in 
Vinson’s major warehouses at Tulsa, 
Dallas and Odessa 

Vinson also handles National Tube 
Company pipe and tube, Ladish welding 
fittings and flanges, Fisher control equip- 
ment, Nordstrom plug valves, and Chase 
brass and condenser tubes 


Babcock & Wilcox Appointed 


C. B. Marshall, Jr, has been named 
to the sales force of the Chicago district 
sales office of The Babcock & Wilcox 
Tube Company. A graduate in chemical 
engineering from Washington and Jef- 


| Over many years of service 


HAERING ORGANIC GLUCOSATES * 

| 

SCALE, CORROSION AND ALGAE 
PETROLEUM INDUSTRY 


WRITE ON YOUR LETTERHEAD 
FOR SPECIAL LITERATURE 


HAERING & CO, Inc. 
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ferson College, Washington, Pa  Mar- 
shall has been in the general sales office 
of the B&W welded tube division at 
Alliance, Ohio, since 1944 and until re- 
cently was manager of the general sales 
office. Previously he was with Hall Lab- 
oratories, Inc., Pittsburgh, Pa., and was 
later connected with the National Works 
of National Tube Company at McKees- 
port, Pa 


Cameron Iron Works, Houston, has ap 
pointed Jack Harris and Ames Bliss sales 
managers of the company’s newly created 
“LP” valve division 

For the past several years Harris has 
been with the Cameron engineering and 
sales departments, coming to Cameron from 
J. S. Abercrombie-Harrison Oil Company 
refinery at Sweeny, Texas, where he was 
a department head. Previously he was fore- 
man in Gulf Oil Company refinery at Port 
Arthur after receiving a BS degree in 
chemical engineering from Rice Institute 
in 1935. Harris has served as development 
engineer on the new Cameron lift-plug 
valve and other new equipment. 

Bliss, a graduate of Massachusetts Insti- 
tute of Technology, was a member of the 
Cameron engineering staff and has done 
development work on the new Cameron lift- 
plug valve 


Solvay Sales Executive 


Harold F. Merritt has been appointed 
executive vice presi- 
dent of activities of 
the Solvay sales divi 
sion, Allied Chemical 
& Dye Corporation 
Merritt started in 
1913 with Wing & 
Evans, Inc., and, 
with the exception of 
fwo years during 
World War I, has 
served continuously 
with that company 
and the Solvay sales 
organization which 
succeeded it. He has 
been a vice president 
of Solvay sales for 19 years 


Kinney New Chicago Address 


Kinney Manufacturing Company, Bos 
ton, has moved its Chicago branch office 
from the Socony-Vacuum Building, 59 
East Van Buren Street, to Room 1313, 
People’s Gas Building, 122 South Michi- 
gan Avenue. The branch office continues 
in charge of Alfred J. Munday who has 
been with Kinney since 1917 


Merritt 


Wilson Buys Bolt Business 


Through purchase of the safety release 
pressure bolt business of Dunton-Cham 


lol 
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bers Manufacturers, New York, Thomas cy 
C. Wilson, Inc., will acquire the Dunton- 


Chambers inventory, engineering data, 

3 and sole manufacturing rights. The bolt ° 
business will be combined with Wilson's 
line of tube expanders and tube cleaners for Repair 
which will be distributed and marketed 


under the trade name of Wilson-Dunton Part 444 


Steam Traps Installed in 2 Years 


Here is added 
evidence of 
the remarkably 
low maintenance 
costs of Nichol- 
son expansion 
steam traps. in Pressure: 0 to 250 ibs. without change of valve 
the 2 years Bradshaw & Co. or seat. Length: 18° to 40°. 2 types: thermo- 
have been distributing them static, continuous flow. 

in the Pittsburgh area hove in- 

Gh FOR ALL EQUIPMENT 
ceived not one order for repair parts Using Steam or Hot Water 


And exomination of traps in continuous absorption Stills Petrolatum Tanks 


Letsenring Barnett 
Rockwell Manufacturing Company has service for months, Agitators Pipe Coils 
announced appointments of Orville W steom to showed Evaporctors Radiators 
Barnett as gas product sales supervisor no sign of valve cutting. Gas Holders Reboilers 
in the Tulsa district and John L. Leisen- Heat Exchangers Steam Stills 
ring as sales engineer for the southern Easily Installed, Low Cost Heavy Oll Tanks Ter Tanks 
two-thirds of Indiana and several coun- Because valve is easily adjusted to Kertt Wex Tenks 
a in the extreme southern part of pass condensate ot any temperature 
inois below 212° F., these traps ere 
Jarnett, who will continue to main- widely used oa bees CATALOG 448 
tain his headquarters in Dallas, will or see Sweet's 
assist the general sales force in gas of equip : 
product sales and service products. He : 
has been with Rockwell since his grad- W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa. 
uation from the University of Oklahoma \ 
in 1934 and has since served in Nord- 
strom field work in Oklahoma, Rodessa 
and Shreveport, La., areas 
Leisenring, who attended the Dean 
School of Business at Wyoming Semi NO OTHER 
nary in Kingston, Pa., has for the past 
year and a half been assigned to Fluor COMPRESSOR VALVE 
industrial accounts in the Chicago area 
He will handle the line of valves, gas OFFERS YOU ALL OF THESE ; 
meters and regulators. First employed 
with the firm in 1945 as a service engi- ADVANTAGES 
neer in the Chicago district, he handled e 4 
the field maintenance of all products LARGER o- gree ye 
rom 20% to 00% mncrea’ volve 
area handles more ond colder gas; 
@ colder therefore denser gas costs 
Assistant Sales less to compress. 


LARGER VALVE AREA 
Raises bock and lowers heod pres- 
sure, consequen'ly reduces compres- 
sion ratio—saving more power. 

NOISELESS 
Smooth running—with less power—at 
higher speeds without overheating. 
SAFE 
No castings used—therelore invisi- 
ble blow es of cracks which insures 
sofety of operation. Gas pos s LONG LIFE 
drilled, slot‘ed and milled smooth— 


hence less friction COMPRESSOR 


LONG LIFE 
Made to the highest standord of work - 
manship — on special machines — by ALVES 
craftsmen — in a modern ond well 


equipped shop— designed to give long 
life under the severest conditions 


Manager 

Harnischfeger Welding 

Harnischfeger Corporation, Milwau 
kee, has appomted A. G. Hendrickson as 
assistant sales man- 
ager of the P&H 
welding division 
Hendrickson has 
served as welding 
engineer in the Mil 
waukee and the 
Minneapolis terri- 
tories and as Farm 
Bureau consultant on 
welding. He will be 
assistant to Melvin 
©. Monsler who was 
recently promoted 


‘VOSSVALVES are indispensable for use 


trom assistant to 

sales manager. P&H Headvichsen LET US SHOW YOU WHAT where loads are heaviest—where safety 

products in the weld VOSS VALVES CAN DO FOR YOU and reliability are prrences. They 

ing field include P&H AC and DC arc We will be glad to submit estimates run pee saree = A ess power—at 

welders, welding electrodes, welding if you will send us the name, bore, higher — without overheating. 

positioners and welding production con — a econ = You can replace your present valves 
trol systems with VOssVaives without any change 

in your compressor. 


J). 1H. H.VOSS CO., Inc. 


ndustry engineer in je of aie pro 
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MATES for 


type size, figure 60 words per inch. Situations Wanted $4 per column inch. All classified ads 
pesable in advance. Ten percent diecount three or more insertions are ordered at same time 
COPY DEADLINE t« 25th of month preceding date of tasue. Send coy and checks to: Classified 
Ad Department, Petroleum Mefiner. P lox 2608. Houston 1. Texas 


CLASSIFIED ADS 


Classified Ads are $5 per column inch. Minimum size one column inch. In smallest 


HELP WANTED 
Vetrolegm BMowineer, experiem ed 
duction and drilling Gal ren 
tole firecting office, pre 
me with multi-engine pilot nee 
4alary open. Write Box 1467-R 
leum Kefiner, Houwetor Texan 


HELP WANTED 
production. Chemical eng 
heer with pract sl experience wanted 
m consulting or full time basis. Give 
detatl« pertinent expertence Box 
o Petroleum Refiner 


1 device for 
Instruments Minneap 
Honeywell Regulator Company 


liviston ot 


United States Steel Names 


Executive of Engineering 
api 
president, engineering of | 


Steel Cor 


Burnette 
nited 
ation «of 

Delaware, will hi 
mo con 
the tu 
uction 


special duties 


nectron weil 


ture constr 


programs of United 


States Steel Corpora 
tion, He was grad 
uated from 
Northern University 


n 1910 with a dewres 


Burnette 
and foreman, and a 
S. Steel as 


ration as a 
iperat 
returned to t 


eraduation 


mspector and estimator 

Since 1912 he has served with Alu 
num Company of France and Alumim 
Company of America at Baden, N 
American Steel and Wire Company 
Cleveland, and 


Kennedy Valve Buys Semler 
Semler 


Phe 


Company 


Kennedy Valve Ma 


Purchase of 


Pa., by 


nette, 


facturing Company, Elmira, N. ¥ 
esulted im the addition of Semler’s « 
fittines to the present Rennedy 
nalleable iron and bronze fittu 
VManutacturime perations will be « 


innette pl ant 


thheers i the compan 
tharles | Kennedy pres lent 1 
rence Kenneds and H vard | Som 
vice presidents; and Thomas S. Turki 


ntreolle 


Production Equipment Location 


Assigned New England Area 
The Cambridge W ire 


announces |. G. Peters 


Cloth Comps 


asSintiment t 


New England territory. Peters will 
tain offices at 141 Milk Street, Roster 
“51 Fifth Avenne, New York 


Wh 


omted assistant vice 
States 


an 


um 
( 


at 


al 
nu 
has 
ast 
us 
" 


ler 


Equipment Company, I 


Physicist to New York Office 

National Technical Laboratories, manu 
facturers of Beckman mstruments, 
added George D. But 


has 


ler to the New York 
ottice As a physicist 
m mstrumentation re 


search at the Calco 
Chemical Division of 
American ( 
ompatiy, 

had experience in the 
development and use 
of pH meters, spectro 
photometers and relat 


yanamid 


Butler has 


ed screntifie instru 
ments. He also was an 
engineer for Carl I 


Norden Company dur 

the war, and pre 

was with Bendix 
representative 


Butler 


Aviation as a 


viously 
techmeal 


Laclede-Christy to Acquire 
Chicago Firm's Common Stock 
Donald N. Watkins, president, has an 
nounced that Laclede-Christy Company 
will acquire the and liabilities of 
Chicago Retort and Fire Brick Company 
()tawa, common 


assets 


m exchange tor 


stock 
The Chicago company was organized 
in 1887 and since then has manufactured 


and sold tire brick and high-temperature 


cements, It operates a large plant at Ot 


tawa whicl cently has been modern 
ized meludi the construction of a new 

nnel kiln rit 

Laclede-Christy has its executive of 
tices in St. Louis and its general sales 
office Pittsburgh. Other plants are in 
Missourt, Ohio, Pennsylvania, California, 
\labama, and Col rack 


Vinson Expands Warehouse 
To maintam a stock of pipe, valves, fit 
mgs and controls, Vinson Supply Com 
pany has completed a $75,000 warehouse at 
Baste md Cameron Streets, Tulsa. The 
new building, which ws 70 feet wide and 
150 feet ne, = equipped with a large 
erhead crane t ve pipe directly tron 
the warehouse to railroad cars on rail 
spur \ ete Ta t sizes 


See What's Going On” Inside ao 
SIGHT FLOW INDICATORS 


for Insertion into Pipe 


W.C. & GAGE CO 
LIVINGSTON, 


For Positive Leak Prevention 
In Refinery Use ...... It's 


ECTORSEA 


Rectorseal is proved leak preventer .. © 
12-year favorite in the production 
line divisions of the industry 
It’s easy to apply, economical to use. It's 
impervious to petroleum and its tractions— 
insoluble in off and water. It's ideal for use 
on LP ges, light hydrocarbon, natural 
line. and meter connections. It maintains its 
plastic elasticity for the life of the connection 
Available in pints, ') pints and ‘4 pints 
quarts and 
fon sizes 


Ask your supply 
store or write 
direct— 


2215 Commerce 
Street 


Houston Texos 


MAKING THE OIL INDUSTRY SAFER 
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Fociores 


Among more than 
40 Oil Companies using 
Klemp HEXTEEL 


FLOORSTEEL and Grating ore: 


Globe Of & Rel, 
Wichita, Konsas 
Phillips Oil Co. 
Bartlesville, Otla 

Standord Oil of Ind. 

Humble Oil Co., 

Houston, Texos 
Stonderd Oil of N.J 
Universal Oil Co., 
Chicago 
Gulf Corp. 
Pretsburgh, Po. 
Sinclair Ol} Co., N.Y 
Sinclair OF Co. 
Marcus Hook, Po 
Magnolio Petroleum Co., 
Datias, San Antonio, Texas 
Utoh Oil & Refinery Co., 
Solt Loke City, Utah 


Texas Company of Houston, 


New York, Tuiso, Chicago 
Shell Ol Co., of 
Woodriver, Houston 
Cities Service Ol! Co., of 
East Chicago and Indiana 
Pure Oil Co., 
Chicago 
Root Petroleum Co., 
Dorado, Ark 
imperial Oil Co. 
Toronto, Ontario, Canade 
Cit-Con Oil Corp., N.Y. 
Ek Refining Co. 
Cherleston, W. Vo. 
Republic Oil Refining Co., 
Texos City, Texas 
Atlantic Refining Co. 
Philadelphic, Po 
Sun Olt Co., Philodelphio 
and Toledo, Ohio 


HEXTEEL 


Dery Sartore 


countries 
SEE YOUR 
CLASSIFIED TELEPHONE 
OIREC TORY UNDER 
GRATINGS 


n Chicogo ond 
Houston. Soles Representotives 
102 U S. cities ond 33 


Fluid and cat-cracker ganister linings, reinforced 
by Hexteel, stand far higher temperatures 
and pressures ... allow production of more 
gasoline from the same zmount of crude. 
This extra output, from the 2 million 
barrels of crude passing thru Hexteel-lined 
distillation units daily, is boosting the 
nation's refinery income by 4 4///ion dollars! 


Hexteel is welded directly to wall or attached 
to studs, and cement or lumnite is gunited 
into mesh. Hexteel comes in %4", 1", or 1%" by 
12 or 14 gauge steel—cut to your specifications. 
Also furnished in stainless steel. Write today for details! 
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The above quotation is from a lewer by the Struthers 
Wells Corporation, Warren, Pa., accompanying the 
picture shown above. The picture shows two boiler 
feedwater heaters, intermediate and low-pressure, made 
by Struthers Wells for the generating station of a large 
public utility. These two tube bundles contain Revere 
deoxidized copper tubes, made to ASTM Specification 
B-111. One uses %” O.D. x #18BWG tube, while the 
other has tube %” O.D. x #18 BWG. Ic will be noted 
that some of these tubes are bent to a small radius; 
superior bending quality is one of the features of Revere 
Copper Tube supplied for such purposes . . . In addition 
to copper tube, Revere offers for condenser and heat- 
exchanger service tubes in all the customary copper 
alloys, such as Admiralty Metal, Muntz Metal, the 
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brasses and bronzes, and the cupro-nickels . .. For true 
economy it is important to select the correct size and 
alloy to meet actual conditions of use. Revere will 
gladly collaborate with you in such selection, whether 


for new equipment, or for re-tubing. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, UL; Detroit, Mich; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


4 
4 
coppe® RATES 
0 TED 
EXPE — 
| NG — 
3 
j a 
: 
4 
y 


~300 


Reversing exchanger of 
Alcoa Aluminum designed 
ond built by Stocey Bros. 
Gas Construction Co. 


For LOWEST COST at 
minus 320° F 


Take your choice of metals suitable for Aluminum costs less . . . less to buy . . . 


sub-zero process equipment . . . copper, less to design . . . less to fabricate. 

nickel, stainless, aluminum. All stay Take advantage of Alcoa's test results, 

strong as temperatures drop. All are fabrication help and service records. 
tabricated by standard tools and Call your local Alcoa sales office, or ; 
methods. write ALUMINUM CoMPANY OF AMERICA, 


But here the similarity ends. Alcoa 1476D Gulf Bldg., Pittsburgh 19, Pa 


ALCOA 


- 


Scere - 


800 GAR TURING FIFE SAND & CASTINGS 
FARRICATER PRODUCTS FASTENERS FON ALUMINUM PIGMENTS 


FORGINGS - PACT LXTRESIONS 
PRODUCTS 
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SHOCK AND HAMMER 


Time-Tested M‘Donald Valves 
Save Costly Line Equipment 


Thousands of users will tell you the McDonald Slo-Self Closing Loading 
Line Valves are the one positive, permanent way of eliminating the 
destructive shock and hammer imparted to pressure lines when ordi- 
nary valves are suddenly closed . . . These time-tested valves cannct 
“bang shut” because the valve plunger is hydraulically controlled . . . 
This is a time to guard against costly damage to expensive line 
equipment—a time to make sure that McDonald Slo-Self Closing 
Valves are installed wherever Icading is done under high pressure . . . 
Ask for full details. 


Straight Type 


A. Y. MSDONALD MFG. CO. 


The Home of the Swing Joint’ 


DUBUQUE, IOWA 
There's @ McDonald Branch or Distributor Near You 


Plate 967 
Adjustable Handle 


For Low-Pressure or 
Gravity Loading ...The 
McDonald Self-Closing 

Loading Line Valve 


A leak-proof, full-flow valve designed 
to give a cushion closing effect. Elimi 
nation of “belly” at valve bottom pro 
vides a straight waterway and increases 
volume High - grade bronze body - 
malleable iron cam and handle — steei 
stem. Sizes 2”, 2'2", 3” 


Plate 956 
Angle Type 


McDONALD VACUUM BREAKER—for loading 


lines. Permits automatic and instant drain.ng of 


McDonold Sio-Self Closing 
Loading Line Valves feature 
cushion closing, easy opening 
full How. Adjustable to oper 
ating pressures. Available in 
hold-open and stay-open 
types. All-bronze except tor 
malieabie iron handle and steel 


fill pipes. Leak-proof construction. All-bronze 


except for composition disc. Size 4s” 


rolier, Sizes: 2° 
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